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Foreword 

This book is the result of my PhD studies si (he Helsinki University of 
Technology. 1 starled working Inwards a doctoral degree right after 
graduation from the University of Helsinki in l')'J9. I was supposed to 
write a thesis in law. Kow I need to apologize niv then -supervisors profes- 
sor Niklas Briinn .ind dooent IVkka I i morion no I In com pi el e In,' I lies is at 
the law faculty in four years as was once planned. What happened was 
that 1 met my future academic mentor, professor lukka Kemppinen, who 
had just started his prolessorship at the 1 leKiuki Uni\ ersity of Technology. 
He convinced me to elusive mv plans and my Liniversitv in the late 1999. 

The actual theme of tins thesis started to emerge during mv year at UC 
Berkeley from 2000 to 2001. At that time I was working with OHi Pitkanen 
and we were supposed 'a' studv digital rights management. But I went on 
and spotted open source. I was luckv to participate at some of the first 
business and technology conferences ever that were arranged on the topic 
in California. I concluded that this is the area 1 have the best knowledge of 
and, besides, it doesn't seem to he a fad that disappears in the next two 
years. So why not write about it? 

The main creative writing periods of this book were in October 2003 in 
Berkeley libraries and cafes, and Au;>,usi 2iH! I in [he Slarbuekses of Santiago 
de Chile. In addition, tiiere wove also ti'o-e numerable nights when 1 con 
pleted separate articles, which form considerable subparts of this thesis. I fin- 
ished the work by compiling all I he open and missing parts under the su- 
pervision of professor Juha Laine. 

Dissertation examiners professor Jukka Heikkila and Dr. Ilkka Rahnasto 
made a number of substantial comments to a draft version of this book. I 
have taken most of them into account. Professor I nomas Kiis from Copenha- 
gen Business School kindly accepted I hi- invitation to acl as the academic op- 
ponent. 

My understanding of open source has greatly benefited from discussions 
with those who prac'.ice software business. As tire public interest in open 
source has grown, I have found myself lecturing and consulting open source 
licensing to different organization from Finnish software companies to Inter- 
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American Development 15, ml,. Sped a I mention goes to Antti Halonen who 
introduced ith.' to MvSQl before t'-io'v was a companv nir that particular pro- 
ject. Marten Mickos, MySQL's CEO since 2001, has also been of help by giv- 
ing con strut live feedback and kindly shming his connections. 

Another bunch of special thanks go lo my research colleagues Ville Ok- 
sanen and Herkko 1 lictanen. In addition to several co-authored research pa- 
pers, the founding of Electronic Frontier Finland in 2001 has definitely sharp- 
ened my argu menial ion and overall writing skills. Through the association, I 
have had the opporui nity to p.irl icip.ilc into Ihe puhlic policy discussion on 
copyright and patents from the inside. 

I want to also thank Olga ja kaarle Oskari Laiiisen Saa'tio, Jenny and Antti 
Wihuri Foundation.. Helsingin Sanomain lOO-vuotissaiitici, Soneran tutki- 
mussaaTio, Kiln ana (,eorg khrnmolh foundation ,na the Research Founda- 
tion of 1 k'Nnki Universitv ol Tod i no logy tor their grants supporting niv re- 
search work when that support was most needed. 

Finally, thanks to my family, friends and colleagues not especially men- 
tioned. There are just loo many people I've met al universities, conferences, 
business meetings and bars in 1 1 around the world who have given their sup- 
port and contribution in one way or other to this project. It makes me no 
sense to list you all. 

"Meet the new boss - same as the old boss."' 

Lauttasaari, Helsinki, 30"' March 200? 

Mikko Valimaki 



' Final verse from The. Who sc.nj; Wun't C.'l FuolvJ A(;mn jl')7ll. Lyrics by Pltle Townshend. 
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1 Introduction 



scape's client -.ohm.- code. "Netscape is the first major company to exploit 
the power of the open source strafe;;)/," said Fl ic S. Raymond, open-source 
developer and advoetde. "Making their client software -oin o: code free to 
developer- is a hold move that Trill do yield tilings far their products."' 

Craig Mundie, Microsoft CTO, May 16, 2001: "When comparing the 
Commercial SafKrare Model to iiie (>oen Source Sofia-are model, look carc- 
falhj al the imsiness model and iiceasin,g simclnrcs that form Iheir fonnda- 

model alone ha* the capacity for sustaining real economic groielh. Intellec- 
tual capital lid- always heen, and will remain, tin: core assei of the software 
industry, and almost every olhcr industry. Preserving that capital — and 
inventing in its constant renewal venefits everyone." 2 

This book is a study on how open source ha- challenged the thinking 
and actual use ot intellectual properh in the --ottwaie industry. The emer- 
gence of open source software .mil the rapid expansion of the Internet 
have brought new software licensing practices to mass markets. For a 
short time at least, new entrant- have challenged incumbents in the ex- 
panding software markets with the help of innovative copyright licensing 
strategies and courageous anti patent policies. 
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GNU/Linu* operating syslem, Apache web server and MySQL data- 
base are perhaps ihi' best-known n.impli's ol" open sourre software. On 
their part, the biggest companies in ihe industry from Hi VI to Apple have 
adapted to the changing environment wilh different open source licensing 
and operation strategies. Bui not everyone is winning; Netscape lost its 
market share despite the "bold mo vs." to open source strategy announced 
in 1998. Also many oilier initialises have had hard limes to convince that 
going open source dan indeed be a viable business decision. 

This draw-, u- to the niai;: cjuc-Uious ol this study; 

- Has open sou ice changed licensing prael ices in Ihe software industry 
from a historical perspective? (chapter 2) 

- Do the economic theories on software, copyright, and innovation 
work with the principles of open source? (chapter 3) 

- Does open source challenge the development Lit software copyright, 
patents and other intellectual property laws? (chapter 4) 

- What are the most relevant open source licenses and how are they 
built on intellectual property I, in and economic theorv? (chapter a) 

- How actual are patent and oilier i ntel led ual properly infringement 
risks in the use of open source and how the potential risks can he de- 
fensively managed at the social policy and individual firm level? 
(chapter 6) 

- Are there interesting industry cases where open source licensing 
models have been u-.ed as competitive look? (chapter 7) 

The overall argument of hie hook is I ha I open source licensing Juts indeed 
changed tlie ;raj/s liic ~t>!i<.caic i.'iriieWni .'.aiiiis e,' nad eei:ei!i\/ uses intellectual 
property. Almost all major software companies in the world have since 

heavyweights. It may well be that in -oiue application areas - such as the 
basic Internet infrastructure software - there are no long-lasting mass 
markets in the future for closed source code software products with re- 
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striding licensing terms. However, it is very d il Tien ll In assess how fun- 
damental and deep the change has actually been. In many sectors of the 
software industry - such as custom soflw.ire development and specific in- 
dustry applications - open source is still a non-issue. 

Ibis book tui'llitu- argues lluit the implications of open source to the 
management of inleliectu.il propert\ are twofold. I : irst, intellectual prop- 



Finally, this book argues that open source can have relevant implica- 
tions on intellectual property rights polity. First, openness balances com- 
mercial regulation. Open licensing systems have proved how potential 
drawbacks from overregulation can be fixed without state intervention. In 
this way, open source also emphasises a more material study of intellectual 
property rights. When a substantial number of right holders in a given in- 
dustry decide not to enforce their core intellectual property rights - relying 
on economic-rational arguments - the premises of the policy discussion 
can be seen in a new light. Why and how do companies do that? What 
does it mean to the inlclkvtun! property system as a whole? Whether one 
should hold to the government granted intellectual property rights to the 
fullest is again a relevant question for any software developer and public 
policy maker alike. 

1.2 Terminology, Perspective and Limitations 

The main objective throughout this book is inicHainul property tight* 
(IPRs). They can be defined as government-granted limited - both in term 

This limited-monopoly definition assumes implicitly that the rights can't 
be omnipotent but must he balanced somehow, bor practical matters, the 
discussion is limited to copyright (governing "works") and patents (gov- 
erning "innovations"). In more formal legal literature, terms "the copy- 
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right protection of computer programs" and "computer implemented in- 

terms software ai/'i/r/yl;/ ,ind <e-(::ierf fulfil!* when we speak of copyright 
and patents as applied In computer projrmis. Such terminology is also 
more common in economic, and other socio I sciences literature. 

S [if i it'it rc licenses Lire eoi it radii nl documents. i\ liicli define how copyright 
and patent rights are used. A licensor is typically a software developer 
(software company) who licenses more or less of these rights to licensees. A 
licensee can be either another developer or end-user. Term open source is 



thing else but open source. This should not be seen as a clear-cut categori- 
zation, however. There are many proprietary licenses, which fulfill some 
of the criteria of open source (e.g. the sharing of source code, no copyright 
or patent nival tics j but not all. 

Software induslri/ refers in this book to companies, which offer business 
software products for server and desktop computers. Specifically, it refers to 
those parts of the industry when' open sou ire licenses are being used ex- 
tensively. It is obviously not possible lo assess licensing practices and im- 
plication within the industry as a whole. Thus, for example, specific issues 
vi ith computer games and embedded --vsteius are largely omitted. 

- First is that of a *ift;nnr developer - typically a software company. 
Since licensing is essentially one of the operative functions of any 
software company, it is natural to discuss how open source impacts 
licensing practices. Further, the developer perspective often fits well 
with the views of small or medium si/.cd companies, or other inde- 
pendent ventures, whose entire business somehow depends on the 
licensing decisions. 

- Second is that of a public policy maker. The general implications from 
changing licensing practices are inherent Iv public policv questions. 
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This study identifies implications lo I ho regu lalion of copyright ami 
patents as well as intellectual property management within software 
companies. 

In short, this book sees intellectual property right- "in .lotion". The se- 
lected perspectives necessarily liitiii tin.' locus to sonic ox tent. For example 
the descriptive discussions on the historical evolution and (staticl legal 
concepts of software copyright .ire in the end only supportive to the main 
theses of the book. 

1.3 Method 

1.3.1 Rationale tor Different Methods Used 

Chapters 2-4 build a theory of software licensing from historical, eco- 
nomic and legal perspectives. In the second chapter, the discussion draws 
from business histoi\ explaining the role ot open sottu are licenses in the 
software industry. In the third chapter, the economic theories on networks, 
copyright, patents and innovation are described and the role Of Open 
source licensing models within the llieorv discussed. In the fourth chapter, 
the method is mainlv lega! history describing how the legal protection of 
software has been developed and interpreted up to present day. 

Rationale for this three-tier approach (history, economics and law) is an 
assumption that lo fully iiniiers-.i nd in;; Ihe impact of open source licens- 
ing one needs to be aware of a number of factors that software developers 
consider for licensing decisions. In addition to purely economic argu- 
ments, there are significant ler>,nl ramifications thai delermine available li- 
censing options. And above all this, Ihere are ideological, philosophical, 
historical, technical and social facts thai may be decisive in some contexts. 
Simply put, a one-eyed view to the phenomena of open source software 
I ice ns in;; w on Id be filled w ilh ha If- 1 ru I lis and errors. 

Still, one needs lo ask: uhv do u e discuss ilifleivnl a ppruaches in one 
study. Why don't simply del incite the problem under study so that for ex- 
ample only the legal nature and legal analytics Lit the licenses would be 
studied? Again here, it is assumed that such a separate study would have 
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less practical and historical importance limn (he one that would mix the 
knowledge from different fields of study. 

1.3.2 Continuing Patterns in Business History 

A few remarks on (lie method of the historical analysis practiced in this 



computer hobbyists of I %lls. With neccssarv environmental changes, such 
as the growth of the Internet as a communication platlorm and shift in en- 
terprise computing from mainframes to cheap micro computers, open 
source code and the ideas of sharing ,uiu communities relumed and took 

There are substanti.il similarities in our analysis to the triumph of open 
source to Chandler's approach to '.he business historv of electronics and 
computer industries of the l L )(l|ls as well as Christen sen's approach to the 
patterns of technological innovation.' First-movers and new innovators 
have heen repealed ly able In b-.iin ( lemoor.i:v) m.i:kel power in die soil- 
ware industry until the proponents of new lechnological breakthroughs 
and ideas have taken control. In this sense, open source can be seen as a 
revolutionary new way of doing and disl :ihu I i ng software in the new en- 
vironment. 

However, open source is not only a technological paradigm. It is even 
more about the fundamental ways of how software is being socially devel- 
oped and legally licensed. In these senses, the change open source has 
brought to software industry seems, at leasl lor now, more fundamental. 
Technology arguably changes much quicker than social and legal norms. 
Therefore, more emphasis is given to the social and uolicy dimensions 
than in the more traditional studies of I lie industry, history/ For instance 
issues such as the emergence of development community norms and the 

"'See Chandler (2001) and C hri stensen (1997). 
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formation of a legal polity towards interoperability and software patents 
are covered in this book with more detail. 

[ inallv, in Hi'MTihin;.', Iii-imiral p.illi'rns on,' iiiu-l he selective. II is obvi- 
ously not possible to give a perfectly detailed aceounl of all the events, 
which combined lead to pari ice Kir outcomes. There are many alternative 
and convincing wavs to tell the hi-forv of open source within the context 
of soflware industry. The author has used here a kind of bottom-up ap- 
proach: for instance the historv of soflware licensing is seen from the per- 
spective of individual developers and license authors. In the end, open 
source licensing can be accounted to the Ideas o; individual programmers 
and their previous licensing practices. Thus, the history of for example 
shareware licensing in the l l )Sils ueeds more account than corporate soft- 

1 .3.3 An Economic Perspective 

Economic analysis in this book can be best described to follow the so- 

ternet discussions archives. Then, the result is explained in the terms of 

Economic concepts used in I he academic discussion on networks, copy- 
right, patents and innovations are introduced and their applicability in 
open source development discussed. An obvious challenge in this kind of 
a descriptive approach Is that main- ot these concepts are used in norma- 
tive policy discussion such a- Ihe regulation soflware patents. The fact is 
that many academics may have normative goals hidden in their argumen- 
tation. That is the main reason whv the discu-^ion on economic concepts is 

among others, it should be clarified that the aim is not to follow a tradi- 
tional law and economics approach. We accept that laws are always more 



'See Borenstein etal (19981. 
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or less inefficient. Further, il is useful to strive towards more social effi- 
ciency through legal development only when the law is seriously out of 
balance and when il can In' enforced ivilh relatively moderale cosls. In 
many cases there arc alternative gov ernance mechanisms |o complement 
Ihe development 01 formal legal institutions.' 

Thus, the main idea in this book is to study how tipfii source licensing 
privately balances "normal" inelTioierioies in inlel leclual properly regula- 
tion and how licensing « nan cements have oerhap. unused different sorts 
of inefficiencies in the software markets.' Also, we are interested in the 

iniluding ihc eionoin iis of networks ,ind inniiv.it ion - typically help out 
in pointing out the relevant environ men till ie.itures that affect individual 
decision making. 8 

1 .3.4 Comparative Law and Social Norms 

Although most open source licenses have been written according to the 
United States law, each one should be legally interpreted in the jurisdic- 
tion the license is actually used. However, it must be Stressed that the ac- 
tual use of the licenses is flexible and extraterritorial - independent of pos- 
sibly differing national legal i ntcrpreta lions. I )isl rihu led development and 
free redistribution on the Internet do not stop at national borders or na- 
tional law's. Therefore, this hook has an international and comparative ap- 
proach to legal analysis." 



plied that the results are harder to understand and thus less useiul. Interestingly,^ Epstein goes 
' Shapiro il'.wii S 

"Iw p.n tkiil TV,is(ins, «'.' limit tlx' ^n.lv m.imly t(. tin' LIS ami ru laws. 
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lollowing Mallei, we see (he sources of law in ;n competitive setting. 1 " 
There is no specific law on the rights to software and litigation on open 
source licensing issues has be™ rare. I'hiis, Ihe interpretation of licenses 
should start from the principle- of copvTighi and oilier intellectual prop- 
erty laws and already doi eloped ea-e law on software licensing. 

In addition, also [lie so-called coinmu uitv norms niu^t be taken into ac- 
count as a competitive normal k e source. They are manifested for example 
in the ethical guidelines of the development community and lists of fre- 
quently asked questions by license authors and community spokesper- 

that the applicable legal rules on intellectual propertv rights and licensing 
are unclear, developer communities form rather close-knit social networks 
thai voluntarily avoid legal disputes, and that the costs of law enforcement 
on the Internet are high. l: 

Linus Torvalds has said on the risk that Linux's GNU General 
Public I i cerise !( il'l i would nel be bono red: "Ylv fears are mitigated 
by realily. Somebody migbl do il lor 1 awhile, bill il is Ihe people who 
actually honor Ihe copvrighl. who leod bar k llii'ii" changes to the 
kernel and have il improved ... by contrast, people who don't honor 
the (..t'l . will nol be able to lake ad can I age of I he upgrades, and I heir- 
customers will leave them. 1 hope." 13 

As noted, actual legal conflicts and conlinuing license violations have 
been considerably rare taking into account the popularity of open source. 
This has been credited mainly to proactive connnuiiitv self-control and ef- 

'^Maltei 11997), pp. 104-105, makes a clear difference between legislation and legal rules. He 
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fective mutual conflict resolution lor example In slopping the distribution 
of violating source code, rewriting violating parts or buying a proprietary 
license. 11 On these grounds legal research in this book does not stop at 
conservative risk analysis in clinpLor six hut continues to investigate the 
possibilities and business effects of the new innovative licensing tech- 
niques in chapter seven. 

1.4 Academic Context and Sources 

There has already been published many books on open source from 
technical, business and social srimrs perspectives. 15 Hundreds of aca- 
demic papers from J liferent angle.- are ivadilv available/ 1 ' There are also at 
least three books specifically on open source licensing. - Most of the book- 
length material published on licensing so far is however rather practical 
and sharply res! rifted 1o leg.i! .inn lysis. To contrast, the aim of this study is 
to offer a comprehensiv e and academic. \ of hisloricallv balanced and prac- 
tically useful insight into the whole range ol the open source licensing 
phenomena 

While the aim can he criticized as broad, tin' hook dors have a focus. The 

source licensing affects (if it does) the indusirv practices of intellectual 
pvopcrtv rights management. 

Spcciticnllv, this book aims to contribute: 
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- A business history perspective on the emergence of open source li- 
censing as £i pattern combining previous software licensing and de- 
velopment practices 

- More in-depth analysis of the kev iutelATtual property issues in 
open source licences and iheir impact in sotfi\ .ire business 

- New teal world case studies on iiilelkH-tii.il property risk manage- 
ment and licensing practices in open source development 

Main sources ot the stuck ere academic liter.ihire in the software indus- 
try history, economics of soi'Uvarv ,ind intellectual property law on soft- 
are used to provide details tor actual indush-v practices imd commentary 

market data and statistics. 

Many studies on software indnslry star! by sl.iling that there is not 
much previous research since the industry is still relatively young." While 
there is much true in this statement, it also undermines the amount of re- 
search efforts done. Today it is not difficult to find recent research on 
software industry starling from [he induslrv historv. The same can be said 
about economics; (he con I ml concepts used in this study such as the eco- 
nomics of networks, ropy right, patents and lechr.ologic.il innovation have 
been under major study already from tin- ktMls. Also the legal issues re- 
garding software protection aren't new; Ihe roots of modern software 
copyright and patents discussion are also in Ihe 1960s. And as noted, dur- 
ing the last few years, the academic literature ol open source has taken off. 

1.5 Overview of the Study 

The secund chapter ol the book describes die growth, size and segmen- 
tation of Ihe interna Nona I so I' 1 1\ are inch is In . We are especially interested 
in how software has been sold and how open source and free software li- 



"See e.g. Torrisi I1W ,-nil von Westrap (2003). 
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censing has emerged lo challenge eslnH ishod industry pro dices. We also 
discuss the issues of licensing in [lie industry policy development. 

The third chapter discusses (he economic theories of networks, copy- 
right, patents and in nova lion in I he con I ex I of soilu are products. All theo- 
ries characterize different aspect- ol software products bearing some dif- 
ferences hut nKo mauv similarities. Aim (it llii- chapter i- io build a coher- 
ent theory where open source software licensin;; models can be analyzed 

The fourth chapter discusses the e\ olutiou ol legal and technical pro tee- 
the chapter by reviewing the evidence and discussing the possibilities of 
private balancing of intellectual property laws through open source. 

The fifth chapter discusses how different open source licenses have 
evolved in practice. Licenses are categorized and their functionality further 
analyzed. Open interpretation issues a- '.veil as implications to software 
business are identified, finally, the chapter ends with a discussion on open 
content, on how the techniques of open source licenses have been adopted 
for use in other works of art than computer software. 

Any use of open source in business em ironmenl includes legal risks. In 
this chapter we discuss how software patents and other intellectual prop- 




From there, the discussion i- extended to the social problem of software 
patents especially in the European policy context. 

Finally, the seventh chapter -tadies how open source licenses have been 
used offensively as a part of market-changing bu-ine>s strategy. First case 
study is about operating svstein software markets and how open source 
alternatives have changed the existing market structure during the recent 
years. The second one describes a specific open source licensing model 
called dual licensing and discusses how several start-up companies have 
benefited from using it. 
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2 From Proprietary to Open: Evolving Licensing 
Models in Software Industry 

This chapter describes the growth, size and segmentation of the interna- 
tional software industry. We .Tie esperi.il ly interested in how software has 
been sold and how open somve and free software licensing has emerged to 
challenge established industry practices. We also discuss the issues of li- 
censing in the industry polirv development. 

2.1 Software Industry 

2.1.1 A Short Historical Overview 

Software industry is an ambiguous ronrept. The industry is both young 
and characterised hy rapid tcrh nolii^ical development. Hie industry has 
been shaped by numerous expansion times and technological paradigm 
shifts during its less than fifty year his lory. Thousands of companies have 
grown and disappeared. I oday, only few companies that operated in the 

Campbell-Kelly otters a useful taxonomy ot sothvare industry from his- 
torical perspective, lie identifies three major categories of software com- 
panies based on their operating model: software contractors, corporate 
software producers and mass-market softu are producers. 



C.jrr,-.an:»s 3L)C f llJtyJ:. =,"■.!' i 1 U j M ' : H;."./. 

CUC (1955) CA(1976) MicroPro (1978] 

CSC 11959) Oracle (1977) Lotus (1982 ) 

Business Projects '■□cu;;t laionrK Servian Limn;;!; sales 



'■'Cimpbell-Kt.lK-lKTOLp.iJ 
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In the first wave came software contractors. Thev established the soft- 
ware industry in the 1950s selling large-scale software projects to the 
United States govern mrnl and laiy.esl corporations. In the 1960s Ihe indus- 
Iry slowly shifted low- a ids soflw .ire products and e\ paneled lo Europe and 
other continents. After IBM, the industry's "natural" monopolist, unbun- 
dled software from hardware in IVfi 1 ), ihe software product markets took 
off. Many new software products companies ivere founded and the indus- 

and support were major income sources to software producers at that 
frame hardware.™ 

Personal computer revolution was the nevt turning point in the indus- 
try. A new form of software business was mass- market software based 
from the beginning on copyright license sales and minimal after-sale serv- 
ices. This new part of the industry was in many ways disconnected form 
the corporate softw are markets. Mass market software markets expanded 
rapidly in the "gold rush" of the late 1970s and early 1980s. 21 In 1981 IBM 
introduced its PC, which was based on open architecture meaning that 
third party manufacturers were able lo produce both software and hard- 
ware." PC became soon Ihe dominant lechnoloi;y and helped ihe most 
successful of the new entrants to grow to the heights of the corporate soft- 
w are companies. 

The focus of this study is on software producers. Since the late 1990s the 
boundaries between the corporate and mass- market software producers 
have started to some degree melt. Both the growth of Internet and the 
emergence of open source products ha\ e catalyzed a process of building 
the bridge between corporate and end user markets. For example Micro- 
soft, w 1 1 id i ha-, been a typical cample ol a mass- market soil ware products 
company, and Oracle, an archetype ot a corporate software company, 
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Most reliable estimates, such as I'uropean I n to rma I ion Technology Ob- 
servatory, address around 30% of the markets to the United States and 
around the same to the Western t-.mope with praclirally .ill major software 
companies located in the US."'" There are many reasons for United States 
do mi nance in the ivorld sollu are markets. \alu ra I W. United Stale- has (lie 
biggest domestic markets while for example in Lurouc I nail languages and 
other structural differences have made progress slower. Software devel- 
opment is also dosdv tied to hardware and the leading hardware manu- 
facturers have been US companies. IBM's unbundling decision, which 

Silicon Valley sprang up linking together entrepreneurs, university re- 
in the United States has also enjoyed strong public support since 1950s 
while in Europe the focus on national leaders specialized in hardware and 
electronics. Also the legal development in r.urope has followed that of the 
United States in both intellectual property and competition law. Finally, 
according to Torrisi's study, US companies have been more product and 
R&D specific than their European counterparts. 1 '' 

Also this study reflects [ho historical US dominance in the software in- 
dustry. I he fact is [hat I ho nicest software companies are based in tin- 
United States and also licensing practices have been developed largely ac- 
cording the US legal and business traditions. Thus, if open source licensing 
and business models reallv challenge the software industry, the effects 
should be clearly visible in the United Slates markets. 

2.1.3 Emergence of Open Source 

It is even more dilfieult to estimate the si/o ol "open source software in- 
dustry", i'ure open source companies are tiny and many of them are pri- 
vately held. However, the popularity of open source is significant and 
practically all big IT companies have todav open source products and serv- 



'"Torrisf (1998), p.'lSMW 
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ices available. I'ho open source inarkel has grown in side with the expan- 
sion of the Internet since open ^unvc producl- practically run the Internet. 

Open source soilware has perhaps shaped most ihe markets of web 
server software, which has become a new market lor software products be- 
tween persona] compulers and corporate ma in frames. A software combi- 
nation known with acronym LAMP (Linux, Apache, MySQL and 
PHP /Perl) has been tils. 1 first choice for inanv sv>lcm integrators during the 
recent years. IBM and Oracle for exempli' sell Linux and Apache-based 
server solutions; ot course, Orailc may run their own database on top of it 
and also IBM lias its ou n database products. 

Fipires 3 illustrates tin; popularity ot Apache web server, which also in- 
dicates the popularity ot open, source software on web .server markets: 




Figure 2. Market share of web seniers." 



Pie in figure ■'! describes I hi' rii IfVrcnl scp,me;ils of web server market in 
I he early 2(X)t)s. II is possible lo build a reliable « cb server using only open 
source components. 
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The popularity of open source illustrates how standardization and 
cnmmoditiza tiun in both hard ware and soltv* ate components have re- 
sulted in disruptive innovative activity. Major steps in hardware innova- 
tion have had implications to software innovation alike.' 1 The fasl growth 

and secure platform software where dominant I'C plaitorm Windows has 
not hivn suitable. Microsoft has been developing ^uicklv it-. \\ iniiows \'l 
technology on that market. On the other hand, expensive corporate main- 
frames with proprielar\ Unix plattonns were nol laigeted to the low end 
of the market where the ta-te-t expansion >>t the Internet has happened. 

However, popularity does not direellv imply shares of revenue. Open 
source is typical k priced -.iqnificmtlv lower compared to proprietary 
products. According loan IDC. Microsoft's -.hare of ail revenue generating 
server shipments in 2002 was 55% while Linns held only 23%,. n These two 
were the only server operating sv stems with a growing market share. IDC 
also estimated that the total market revenue was around $18.6 billion." 
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Also, open source has not been Mint successful in personal computer 
desktop software so far. The market shares have not been changed much. 
If one ii si's sonichcs made on ( .oogle ns nn in ilic.il in 1 , din iii;; June 2001 ,ind 
June 2004, a steady I' - of nil sen relies en me from computers using Linux as 
the operating system. The market share of Viae OS has been around 3-4% 
while other non-Window-, operating --v-ie'iis g.sinmg a "other 4%. The rest 
of Cookie queries, Ihnt is over W ; , were made from computers running 
Microsoft Window s. 1 I hero is a!so reliable ope:: source soil were available 
in major application software eategorie-- including oltiee software (word 
processor, spreadsheet, and presentation), web browsing and email but it 
has proved difficult to get any relevant market share from the dominating 
Microsoft products. 35 

2.1.4 Open Source and Software Business Models 

Software business models used todav can ho distinguished from several 
perspectives. For example, depending on whether the software is sold as a 
product or service, structure of the sales channel, and income sources. y ' 
Table 2 identifies one possible classi licit ion used in the literature based on 
four rather generic models: 



d (rem f;m>gli: ZcilfifLsl (20il4). t. ( ujj»li- 
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Table 2. Generic tvfhcnrc business nriuM-. '" 

Perhaps Hit? most common way of software companies to do business is 
to sell software ptvjrrtf. In this model, .1 company sells its programming 
work as a service rather than the sole software. Project business is not 
much different from a taxi service where more cars running (program- 
teg rati on" services. 18 

Next, the traditinn.il model for software product business could be de- 
scribed its SLi/fiiwv 1 /■■.'':.■.''!, ■ii;;. hi this model, the software is licensed as if it 
were sold as a physical product. Soft wan - publishing « orks in a somewhat 
similar way to print publishers who sell phvsical books commoditized 
from manuscripts. Micro-ott ha- been a ckir-sic cample here selling Win- 
dows operating system and Office applications. 

The Internet as usage environment and distribution channel has enabled 
several new ways to do software bu^iue— -. SiVIilw.'V s\il>:-iription can be seen 
as a combination oi the two traditional models. Sometimes called as appli- 
cation service providing, subscription is a more interactive way to sell 
software as an online product with add-on services tailored to the cus- 
tomer. Almost any software company soiling software-based services on 
the Internet such as online marketplaces can be classified following the 
v.ihsi iiplion model. 

Finally, different cmmiithliti/ software business models have emerged. 
Here, a core product or a standardized component is available free of 



l: T.ibk' editud from Rnjalaet at. (2001). 

K Of cour&e. large coinp.inii'- -.mh lie.; Jo svlivjii' b-.i-.in L 's- li iilK-i -•". lt.iI models piopects 
ln'inj. jir-i .hiH' of Ihem. 
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charge or with nomin.il cosis. Musi pu ]«i i- upon source software products 
such as Linux and Apache can be put into this category. By definition, all 
sales in the commodity model are based on indireol means that leverage 
the potentially large and dynamic user base, for example, add-on services, 
bundled products and brand ins; are e-.-.c-dial indirect revenue sources. 

Of course, any classification t>t soitivare business models can be criti- 
cized. One can tor instance say w ilh good grounds thai there are jusl prod- 
uct (licensing) and service business models. 1 ' For example publishing and sub- 
scription can be characterized j n-~t as dillerent accusing models within the 




not end in the commodity software business model as described in the 
early literature. As we will see, many large IT companies such as IBM, 
HP and Novell selling software projects (services) use extensively open 
source software components. Open source also allows software subscrip- 
tion to a large extent. Most popular websites, be they commercial or not, 
run basically on open source, tinnlly, we can identify open source compa- 
nies selling traditional licenses in addition to the free offering and thus us- 
ing the publishing model. Marl-ups such .is YlySQL, I roil [ i ch and bk-epy- 
cat Software have pioneered wilh Ibis approach.' 1 The result is that open 
source software can be combined into any popular software business 
model. It is not meaningful to speak of open source software business as if 
that would denote lo a specific software business model. 

2.2 Proprietary Licensing 

2.2.1 IBM's Unbundling Decision and Corporate Licensing 
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back to Herman Hollerith who won the conlracl to tabulate US Census of 
1890. Because his first customers did not know how the systems worked or 
did not want any responsibility, i! was natural hi rent ihe equipment and 
sell additional services. Hollerith's ramp.iny In lor became 1UM nnrl Ihe 
practice of bundling continued in the era- of Thomas |. Watson Sr. and ji.' 2 
IBM essentially bundled software with hardware and services. They 
rented bundled software and hardware and sold additional support and 

to obtain IBM software. On Ihe other hand, there were really no markets 
for the software on any other platform than IBM computers. For the first 

IBM announced the unbundling of its software from hardware in 1969 

position against fair commercial practices. It offered free software and 
services according to customer needs and had therefore advantage in win- 
ning new customers. It was islso claimed that IBM made it difficult to de- 
velop interoperable systems and cul prices lo hinder com petition. 44 Inter- 
estingly, after the unbundling decision hardware prices went down by 
nominal 3% while many customers hoped lor as much as 25% hardware 
price reductions. 45 

Right after the unbundling decision, IBM took into use several licensing 
models for selling software. They offered both one-time fees and site li- 

of the unbundling decisions, later explained how I hey came to trust on a 
legally enforced licensing model instead ol technical enforcement (copy 
protections etc): 

"While we thought that cryptography might be technically feasi- 
ble, particularly with special hardware assists, every approach we 



'■-:,,n:|.,v;,:.:ii02), p. 61. 
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could think of would hove mode il diilicu 1 1 for reputable customers 
to use our programs. Large businesses often needed backup copies, 
programs were frequently movi'd among machines, and IBM en- 
couraged upgrading lo larger systems. Willi cryplography, these ac- 
tivities would all require IBM perm iv-ion. We fell that this would be 
impractical and inconvenient tor users nnd expensive for IBM. We 
also concluded thai any single-machine locks and keys, or special 

customers and not effect i\ e against clever thieves, because we could 
not devise practical physical security measures, we had to rely on the 
inherent honesty of our customers. Our hope was that legal protee 
tion and criminal prosecution w on Id limit the pirotv problem." 46 

While undoubtedly important, lire significance ol IBM's unbundling de- 
cision should not be overemphasized. Most industry professionals agree it 
was a necessary step leading to the birth of the software products industry 
in the 1970_s. iT However, it was just part of the story. According to Camp- 
bell-Kelly, the major factors leading (o I he emergence of the software 
products industry in the late 1960s were the increasing proliferation of 
computer uses, increasing software development costs, lark of program- 
liters, and the introduction of IBM's standard platform. 18 On this back- 
ground, software unbundling can be seen as a rational business decision in 
the evident evolution towards software markets. 

Following IBM's policy change, software was sold as a licensed product 
from the late 1960s. Already early license agreements regulated software 
use in detail."" The legal basis lor licenses was e-—ential Iv trade secret and 
contract law although a'so inlefeclua I property rights c 
inentioned (but not necessar\ claimed ownership upo:i). 
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for example first Unix licenses from Ihe early l n 7[ls mini tinned 
copyright, trade secrets and patents. Tlie licenses were constructed 
from an assumption thai Unix and Unix source code were under a 
I rade secret mid I ice n sod under con fi don Mali ly. further, the terms re- 
stricted copying as any copyright license - however, without explic- 
itly mentioning tluit tlie software could be covered bv copyright. The 
terms also stated lh.il there is explicillv no patent or trademark li- 
cense even if there would be patents or trademarks covering the 
software and that there is no warranty tor third partv copyright, pat- 
ent or trade secret infringement. 5 " 

2.2,2 Mass Markets Licensing and Shareware 



Personal computer mass markets applied the pub I M iiug business model 
of the recording industry. Software packages were sold as copies of the 
original program. Popular books aimed at software developers explained 
that copyright was the main legal tool to protect software from the nega- 
tive effects of unwanted copying. In el'loct, intellectual property protection 

This wasn't the whole picture, though. Mass markets also saw the rise of 
shareware or "try-before-you-buy" licensing model in the early 1980s. The 
first successful shareware programs were PC applications but later also 
system tools and games were successfully distributed as shareware.- J In 
the early 1980s, it was basically possible to any competent individual to 
write competitive simple programs tor such basic tasks as text processing. 
The only problem was that soi l w are publishing mai kets were still about to 
form and publishers always look their share from revenues. 

Shareware became perhaps ihe tirst licen-ing mode! w here software was 
distributed bv end-users. I sscn I iallv, soifw are » as cop v righted hut cop\ - 
ing and distribution was allowed. However, to use the software for more 



51 See Ford (2000) on the early history of 
author didn't want any payment. 
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than a certain time period or to receive additional features, the author 
typically required users to pay a license fee for registered or full-feature 
version. Also, sour™ nidi' didn't follow wilh lh,' program and modifica- 
tion wasn't allowed. 

Shareware programs were spread first through bulletin board systems 
and direct sharing among users. Later, mail order vendors appeared pub- 
lishing lists of avail, ink' shareware and charging lillle lees from disk pro- 
duction. This low-end of the whole software product markets was very in- 
tense. Nelson Ford, the founder of Public Software Library (PsL), one of 

distribution market, during the late '80s, hundreds (if not thousands) 
of small shareware vendors sprang up. With no real computer 
knowledge or other expertise required, anyone with a few bucks 
could buy shareware disks from another vendor, print out a "cata- 
log", and sell copies of those disks to others. Most of these "share- 
ware vendors" sold a I com pi i lor shows and flea markets." j! 

The popularity of shareware slowly faded during the early 1990s on PC 
markets. Only few companies made sign il Va;-,l profit ln-fore most of their 
software products became rommoditi/ed. " When for example Microsoft 
bought or developed some essential shareware tool into its operating sys- 
tem, the market lor that shareware product eventually died. While new 
shareware programs were conlinuonslv introduced, the success stories he- 
came few and rare. 54 
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2.2.3 Proprietary Licensing Today 

companies have developed sottuanj in-house mid used various kinds of 
end user license agreements lhal give licensees limited rights to use the 
software for specific purposes. The basic idea is to tie the license price with 
usage restrictions. 

] able ~> helmv list- some Ivpicillv usi'd restrictions, which may he h.isi'd 
on e.g. software itself, hardware environment, software users, or usage 
characteristics: 



.Criterta. Restriction type 




Users Number"^ users (educating, iKedf 1 " 

Status ol users (e.g. g . aonai, educational) 

Usage actio numberi onality used) 



TiiWfJ. Typical prupnclaiy fi'nw rcslriclhin. 




" N-VstTschmitl iin.l S*y|HTski (2(1(1,'!!, |i. .12'). 
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In the economic literature software licensing models have been dis- 
cussed under such topics as price disciimin.il ion and versioning. Products 
can be different iated ,md priced lor evuuplc Ihrom-h release delay, quality 
discriminalion, upgrades, ronlinj;, ami bundling." Theoretically, price dis- 
crimination maximizes the value from software use a- each user pays ac- 
cording to his individual valuation. Intellectual property rights - giving 
software producers the exclusive righls lor copying, distribution and 
modification - provide the necessary legal backup lor such licensing mod- 




Eind customer-in.st.i liable products typically engage in after-sale services 
and maintenance. It is therefore interesting to note thai while different li- 
censing models have been multiplied, average license prices have de- 
creased in the long term. 57 At the same time, total revenues of software 
companies have increased horn bo:!', product licensing end other sources. 
Thus, overall so flu are usage nmsl have increased very rapidly. 

The following table further illustrates how the revenues of the world's 
largest software companies are shared between licenses./ products and 
services /ma in tenance. 



^SeeShy(2U0Up. 182 -I..:..:-..::..,: . IShapiro 99). ^ ^ s her 

puling archifectu its. Si' VI, (m. .;2i:iHl. 
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It must lie noted that this kind of calculations between the shares of li- 
censes and services revenue Lire oulv indicative -ince company accounting 
standards are not fulls 1 comparable. 1 lowe\ er, the figures clearly show that 
some software companies are totally dependent Lin license sales and many 
companies make a substantial uart ol their revenue from licensing fees and 
royalties. As we will show later, the growing uopularitv of open source 
potentially undermi--.es businesses models, ivhich build on license fees and 

However, licenses have also other than revenue generating functions. 
I'.iiIlciiLkIv in open source lin-iisins>. the I'unclion of (hi 1 licence is not lo 
generate direct royalties but add some other restrictions aiming for e.g. 
development cooperation, author attribution or even some form of ideol- 
ogy. Thus, software licenses ran he seen in a larger context as part of the 
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Source code. Usually, source- code is no! shared in proprietary licenses 
and the software product is distributed only in object code {or intermedi- 
al!' object code .is in lava! ivilh .iddilional restrictions on mvisf engineer- 
ing. The assumption is thai source code contains valuable trade secret in- 
formation, which should be protected from the eves of the competitors. 
Copyright and patents do not give any protection towards e.g. the struc- 
tures, ideas and logic described in source code. 

Sometimes source code is however needed, especially if the software 
product is a development tool or a component, which needs integration 
with other components (embedded software). Licensees expect more 
adaptability and therefore source code or at least detailed interface de- 
scriptions must be made available."" figure 5 below explains options for 
soft wmi' distribution from source code perspective. 




fijfitre ;>. Thrirmniii Ton/- In , N^l ■ jj'.-i ■■■ -iifirKirr (';:>■, ';,c!.' /nuir vunr nuii- paym/i;*.'" 

To conclude, it should be noted that also proprietary software is some- 
times sold with source code. However, giving the source code of proprie- 
tary software to the user usually means higher costs of license enforce- 



w S«'e.g' ChSvez « at (1998), p. 49. * ' P 

■ r.iiic.i inini vr^iTMlmiiii .i-i.i s,T 1 iiT^fci c.aavi. in: 
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ment; with source code at hand?, Ilie user has much more possibilities to 
use the software in ways not allowed by the licensor. 

2.3 Free Software and Open Source Licensing 

Next we shortly review the history of free software and open source li- 
censing. The idea- ot liberal distribution terms ■.villi available source code 
were codified and then became popular with two major operating system 
projects BSD and GNU / Linux starting from the 1980s. 62 Open Source Ini- 
tiative later introd ikvd the u mhrcl Li term "open source" to describe dif- 
ferent types of free licenses in the late 1990s, 

2.3.1 BSD License and Unix Copyrights 



University backejound. .ic.:de :n ic circles soltvv.Ke had been for a 
long lime devefopi'd with I he pri nc[plcs oi open source rode and free dis- 




lo develop the system further - in fart, this was also a practical necessily, 
since AT&T did not really support the system. An evident implication of 
AT&T's policy ivns that Unix became ihe Kisi- lor the first large-scale open 
collaboration development network.* 4 

A major variant ot AT&T's Uiii\ became from the University of Califor- 
nia at Berkeley- Most notable Her ke lev -hacker bill lov, then a computer 
science graduate student, started to ivork on what eventually became Ber- 
keley Software Distribution (BSD) in 1975. BSD soon became the academic 
Unix development platform. If users sent their hacks, patches and fixes to 
Berkeley, and they were accepted, tin- contributed code was added to the 




I'^T's Uni* in NicUlidiiV:iav L ' .; ci^vr.^hnx'lkv urlil l L 'M. S.-.- I'SI ' |n-,i.'.-.\lin,;-. 
ilus (1994) notes that AT&T's approach to Unix was "no support, no brig fixes, and no 
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BSD code ba5e." , Much of Ihe Uni\ development in fact happened in BSD, 
which was funded generously by Defense Advanced Research Projects 
Agency (DARPA) in llie United States." 

Bob Fabry, the head of kievkelev's Computer Science liesearch Group 
until 19H3, described their motivation in an interview:''' 

"1 think (he spirit in which we w-ere pulling Ihis all together was 
much the spirit that was picked up later bv the Free Software Foun- 
dation and the various people who were Irvine; to build 'software for 
the people ... The idea is that there is no duplication cost for soft- 
ware, so it ought to be basitallv free, and we were all working to- 
gether to try to produce thi- ideal svstem that we would all love to 
have, and love to he able to use ourselves." 

To avoid the problems with possible copyright violations, license fees 
were paid to AT&T for any distribution of Unix variants. For example all 
BSD distributions included from the early 1980s a reference to AT&T's li- 
cense. Nevertheless, I he continuously rising license pavments became soon 
burden for many.''" Also companies, who used only parts of the code and 
built stand-alone net working prod lie Is for the growing personal computer 
markets requested a separate version for their needs. 

Finally, an independent creation from Berkeley Called Networking Re- 
lease 1 saw the daylight in June 1989. It was distributed under the first 
modern liSI ) license, Berkeley computer scienlisl Marshall Kirk YloKusirk 
later explained: 6 " 
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"The BSD originated not working code and support in;; utilities 
were released in June 1989 as Networking Release 1, the first freely- 
red ist ributahle nidi' Imm Berkeley. [ hi' liceiisinp, trims were liberal. 
A licensee could release I ho code modified or on mod i tied in source 
or binary form w iih no accounting or royalties to Berkeley. The only 
requirements were thai the cop\ right notices in the source file be left 
intacl and thai products Ihnt incorporated the ri>de indicate in their 
documentation th.it the product contained code from the University 
ot California and it- contributors. Although Berkeley charged a 
$1,000 fee to get a tape, anyone was free to get a copy from anyone 
who already had received it." 



AT&T court case. The success of Networking Release 1 raised the ques- 
tion whether the whole operating system could be released in the same 
way. Another Berkeley computer scientist Keith Bostic started the project. 
He was able to attract volunteers to help hiin in rewriting the hundreds of 
AT&T copyrighted files. Programmers from different countries re-created 
I he needed files by usiny, the publicly ,iva i Lib In speci licit ions.™ After some 
more work to the kernel an almost full version of BSD carrying name 
"Network release 2." was released with ,i believe that it did not contain 
any A ['ife 1 's rode and was placed under BKI ) license 

This was to be tested on the markets. Berkeley Software Design Inc. 
(BSDI) released this code as a commercial product titled BSD / 386 adapted 
for ihe increasingly popular Intel 386 processor architecture in early 1992. 
It did not take long before Unix System Laboratories |USL), a majority- 
ow ned --ubsidiai'v ot AT&T, sued llnjiu based on eupvright and trade se- 
cret violations. Later USL also added University ot California to the suit as 
a defendant. University of California promptly couutersued USL since 
AT&T had also used Berkeley code in tiieir Unix distribution and the par- 
ties locked up into a court fight/ 1 

It soon became clear that both parties had made mistakes: AT&T's dis- 
tributed files from BSI * without proper copyright notices and BSD had still 



' VI'kI Ii.kI |v.ihl|..h..i! . n ■ ..pi. a- .-- I n i- issi 

,: Sup US1. v 1»D1 (1192) fur details. 
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a few files including some of AT&T's source code. The BSD dispute was 
solved after Novell bought USL in 1993. In January 1994, the settlement 
was finalized and [ho result was lh.it throe files were removed from BSD 
and another 70 wore ,i«fH'ii In ho long to USL. 

Soon after the case was settled, MSI) development split into different 
paths including FreeBSD, NetBSD and OpenBSD, who all run on the cheap 
PC architecture, it was now possible to freely develop and redistribute 
BSD Unix branches under the BSD license. However, the popularity con- 
test for the preferred opera! i n.i; w-lem oi Internet servers was already lost. 
The legal case, open but el use I v coord mated development model, and now 
a split into different development oaLhs guaranteed Linux a flying start as 
the new preferred Unix-based operating sv-.|ein ior Internet servers. 

2.3.2 GNU General Public License, Linux and SCO 

Stallman invents GPL. Richard Stallman, .1 former staff member at MIT 
artificial intelligence lab, started his GNU project publishing the GNU 
manifesto in 1983 and then founding the Free Software Foundation. While 
GNU manifesto had a pnlitiral and ideological lone, the project was at first 
technologically focused. The aim was no more or less than to write a com- 
plete Unix-compatible ope rat inc. •■■■. stem, but it didn't take long for licenses 
lo gel into the picture. 

When Stallman was starling the t,\l., project he worked on Emacs text 
editor. Stallman had written the first Privies back in l')7its but because it 
was written in another programming language the source code was not 
u-ctul. Sub-cijucuilv Klines (in -li^ had w ri'.ten an Unix imiilementatioii of 
Emacs in 19S2, which he distributed with source code. Stallman took Gos- 
ling's source code and -.tailed lo modih it to become C\U Emacs. Mean- 
while, Goslig sold his Emacs to a compam , which claimed that Stallman 
wasn't allowed lo distribute GKU I'.maes because he had no authorization 
from the new copyright owner. In effect. Stallman was forced to rewrite all 
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code u I'ilk'n l.i \ ( io-ang. ' Sl.illni.ia memori/ed the event in a lecture in 

1986:" 



"So it's soil of slr,in»o ih.it Ihev then changed their mind and re- 
fused to sign tli.it agreement, ,md put up ,i message on the network 
saving that i wasn't allowed to distribute the program. They didn't 
actually say ili.it they won Id do arw thing, Ihev just said that it wasn't 
dear whether they might ever somedav do something. And this was 
enough to stare people so that no one would use it any more, which 

This was just one of the many occasions when Stallman was excluded 
from the further development of an interesting project. '' To end these "sad 
things" from happening. Slallman wrote Emacs Genera] Public License in 
1988. The idea of copyleft was for the first time implemented in this legal 
copyright license text, which held that GNU Emacs was not public domain 
but under copyright/ ' It was tree to copy and distribute but it wasn't al- 
lowed to change the license lerms in any derivative work. II is worth not- 
ing that before Emacs GPL Free Software Foundation didn't use any li- 
cense for their software and Slallman appeared lo he opposing copyright- 
ing software. 1 " 

With an innovative license Stallman was able to go against the exclusive 
effects of copyright with the help of copyright itself. In 1989 Emacs GPL 

GNU General Public License. It became the default license for all GNU 
programs. The second v ersion of GNU GIT, w as published in 1991 and the 
third version is currentlv in preparation. 



"SeeTal (21)01). Zau Inskl 12003) hasgathe ed Hmel tie deso Mng I n tcs development. 
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Linux and SCO court case, the brenkihriiugh of Gl'l . wasn't however 
Stallman's GNU software. It was Linus Torvald's new Unix-compatible 
operating system kernel, which hi' started to develop in 1991. In January 
1992, Torvalds decided lo license l.iniiv with Gl'l,.'' The subsequent suc- 
cess of Linux accompanied with GNU ;md other tree software meant that 
GPL license became more known in id popular also outside hacker circles. 

As with BSD, also Linux has faced lej'.al charges of its origins by large 
Unix vendors. The next plaintiff was to be SCO, which bought Unix- 
business from Novell in 1995. Later SCO was acquired by Caldera, which 
again changed its name baek to SCO in 2lH'2. SCO / Caldera focused for 

never really created any sustained business out of it. 

In 2002 the company apparently decided that it made business sense to 
use- their rights from the original AT&T Unix to initiate legal actions. SCO 
started to make statements about possible court cases against Linux sup- 
porters and finally sued IBM in March 20ttt for one billion dollars, which 
was later raised to three billion. SCO claimed, first that it owned the rights 
to all the features, which were added to svslems such as Linux somehow 
relating to AT&T Unix System V. They claimed that IBM, having access to 
SCO's source rode, had donated Ihese features to Linux..™ 

It eventually became evident that SCO's claims lacked factual basis. No 
source code in Linux was found to be Copied from Unix System V. Novell 
disputed that SCO's on nersllip ni Univ copyrights and patents would be 

2002 under GPL license without rest riol i ns; the development of derivative 
works in any sense. Thus, SCO had to back on from intellectual property 
claims and concentrate on possible contract v iolations. As of late 2004, the 
case is still going on. 



FROM PROPRIETARY TO OPEN • 36 



2.3.3 Open Source Enters Vocabulary 



Open Source Initiative. After the BSD case was settled and Linus be- 
came popular, it seemed that open source had finally passed the necessary 
"acid tests" for business credibility. The corporate interest in open source 
software was growing fast in par with the Internet boom. However, the 
BSD and GPL licensing models were still unknown to managers and even 
to most of the technical audience in the software industry. Corporations 
had also difficulties in undcrstandin;; Sialknan's free software ideology. 

Lric S. Raymond iv;i- the key individual « ho eaialv/ecl the momentum 
into what became later called as the open source movement. His influen- 
tial essay "The Cathedral and the Bazaar", first published in 1997, and 
subsequent speeches ntlrncled Netscape's attention." The web browser 

Stallman's ideals, K.ivimmd lunci.iged to persuade XeKcnpe to adopt an 
open source strategy as the iirsl well-knou n soitware company in January 

1998. 

Right after Netscape announced their mini' to open source, computer 
book publisher Tim O'Reillv organised a meeting lor some of the most 
well-known open source developers to discuss a common public strat- 
egy"' Consequcnllv, Ooe:'. Source Inlialivc (OSl'i was lounded in I'cbiuarv 
1998 to address the increasing in ceres; in Linu\ and other software devel- 
oped under unifying open source principles. It started to certify licenses, 
which comply with the general terms of the Open Source Definition 
drafted by Bruce Perens. 81 
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The software industry then took open source gradually into the big 
business. In June 1998 IBM announced it would support Apache and in 
lu'.v Oracle .lnniiii nerd il ivill port i:s ll.igship dal.io.ise :n\) linnv. in 
August Microsoft said official ly Mint they are worried about Linux and 
Apache in particular. Trade press nod popular newsmagazines started to 

Industry reaction. Today, over six years later, we can say that open 
source has become a general lv opted practice to develop and distribute 
almost any kind ot commercially viable software The following excerpts 
from different to in pan v w ebsiles leL the lew I ol en thus us:, in i:'. 2ili!4: 

IBM: "Linux is perfect for anyone '.villi an eye on their budget who 
still needs a reliable and scalable ooerating system." 
(ibm.com/linux) 

Oracle: "With technical contributions to enhance Linux, with code- 
level support of the key Linux operating systems, and wilh strategic 
partnerships, Oracle is offering an Unbreakable Linux platform for 
customers to safely deploy Linux in a mission critical environment." 
(otn.oracle.com/tech/linux) 

1 11'; "IIP is hosting ,1 number of open source software project- that 



Apple: "Apple 1 - open source projects allow developer- to custom- 
ize and enhance kev Apple software. Through the open source 
model, Apple engineers and the open source com nuinitv collaborate 
to create better, faster and more reliable products for our users." 
tdeveloper.apple.com/darwin) 

Microsoft: "The software industry often is depicted as ... rival 
camps of commercial and open-source providers. Market forces, 
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fact open source products .in:- still quite novo! for many companies. These 
include security doubts, the overall viability ,md credibility of open source 
products and the Lick of corporate training. 

2.4 Social and Policy Dimensions of Open Source 85 

Before going forward with theory, let's do 11 short side trip inside the 
developer communities and public policy debate. We aim to trace their 
ethical values, which form the basis of community norms and are further 



2.4.1 Open Source and Individual Empowerment 

In 1976 when software mass markets w ere -till io form, Microsoft foun- 

commercial software between each other. Gates did not believe hackers 
could ever have motivation to write any competing software to the prod- 
ucts of software companies: 

"Who can afford to do professional work for nothing? What hob- 
byist can put 3-man years into programming, finding all bugs, 
documenting his product and distribute for free? The fact is, no one 
besides us has invested a lot of :no:-.ev in hohbv sof'.war.'."" 

The letter was addressed to the members of tin' 1 [omehrew Computing 
Club, an informal gathering of some of the first hackers in Silicon Valley in 
the mid 1970s. 87 Microsoft's first product ALT AIR Basic was distributed 
within the Club without Microsoft's authorization. 1 " 

In a way, the world of Gales has turned upside-down during the last 
three decades. Soffwaiv oVvelounvnl tools and methodologies have stan- 



"' l iii:. p.irl u.i-iM is-in.ilk : .-uf li.tird ir. v;i!im;is: rzilirihj. 
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Fords hacker and cracker should not be en 



^ enthusiasts". flu' woixl u' .K'k it is -.it I for "Ilkiral" hackers whose aim 
til bypnss s.'OJrily nr ,<.|iv |imli\l r.'n mii-.isli n-s i. iili lln- nn.sms hacking. 
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dardized to an evlenl lhal rlislribuled an it freely organ i/.ed development is 
finally efficient. Computer hobbyists have organized on the Internet and 
laid the founds I ions of a compcling m 01.1 1 rode.^" 1 od.iy one can speak of 
an open source and free software com muni Iv working from garages and 
cellars into one pile. 1 arge companies, 11011 notably excluding Microsoft, 
suiiporl Ihe >.\iirk 11I Ihe aini'ii'.iiiili and adopl il- huits to n 1 .1 ins'.ream 
business models. 

What has happened in between? One way is to look at it from the per- 

started Linux while studying computer science at the University of Hel- 

"Back then, in '91, '90, most Internet people were at universities 
which meant that the whole philosopnv iin ihe Internet was iairlv 
university-minded. The besl reason for making l.inux available al 
that time was probably just because it fit the culture."™ 

In other words, free software is nol onlv formally or accidentally con- 
nected with science but part of it. 51 Universities were a natural place for 
open source methods to nurture. In ,1 w ay, the structure of open source 

ous conjectures and refulations. Moreover, il includes elements from both 
human and calculabl e disciplines, '['his human, or artistic, element high- 
lights the role of the individual participant's personal knowledge, com- 
mitment and passion. 

Thus, the characteri/.ntion of free soitware development as an ideally 
open, collaborative and cumulative process geared towards technical su- 



"Levy (1984) formal, iv I iln.uhin . the postulates state 
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periority is necessary insufficienl. Individuals count. This is common wis- 
dom, both in the academic and business circles-. Software development is 
iir.lv seldom .in.inord ,n a di ir.ivi-.;l ic pinn-ss amon;; peers - individ ua Is 
may have dram.il ion IK different capabilities (o develop software.* 1 Internet 
and open source hove only made these rare lew individuals stronger and 
more visible than ever. 

If we believe in the power of I ho educated mind, we may conclude that 
the everyday practical ideals of tomorrow are set by the radical thinkers of 
today. Individuals from Richard M. Stallman to Eric S. Raymond and 



communities understood the larger social and cultural context they were 
changing. With expert level economic or technical arguments they would 
have never changed the accepted moral codes and other societal funda- 
mentals of the information society. 

Douglass C. North argues that new institutional arrangements will 
emerge when there is need lor inslilnlion.il change. "' We consider there to 
be valid arguments that the international legal and moral codes on the 
ownership of the knowledge economy have reached such a point. There 
was a social need for i nslilul ionn; change, w hi eh open source licenses and 
the free software ideology are now fulfilling.'-" 

2.4.2 Community and Its Camps 

The concepts of open source and freedom are ambivalent and they are, 
at the best, defined in the discourse." Therefore we need to start from 
identifying the main par ticipants, or opinion leader s, in the discussion. 

In open source world, there is no fundamental di'lereuce between insti- 
tutions (such as firms and slates) and individuals. In principle anyone can 
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participate into an open source project, even anonymously. No wonder, 
the number and variety of discussion participants is huge. In the words of 
Fink, "there are too many companies, loo manv groups and too many in- 
dividuals lor il | open source] lo i;o auav anvlime soon"."" However, 
ariio-.l :he noi--e. --ci era' i nice 1 - are rlearU louder than others. 

Eric S. Raymond may be characterised us u sort ol anthropologist of tile 
open source community, lie-tore writing " The Cathedral and the Bazaar" 
and starting to advocate the term open source, Raymond was already 
known in the hacker coinmunitv tor the maintenance of "Jargon File", a 

In heart of the community, there remains the figure of Richard M. Stall- 
man. Oi ii 1 1 Lie individuals :n ihe 1:0111:11 unite he :s perhaps the closest one 
to an institution today. Power means also struggle. An observer who starts 
reading Stallman's writings and commentaries on the Internet soon finds 
out that the commuuuv is rather heterogeneous social system. There is the 
usual competition on leadership, mix of opinions, alliances, and such. But 
most of what is visible can be traced back to Stallman: Linux, GNU li- 
censes and the concept of tree software, 

I >ioing lln- recent \ cars S lull man has extended his coe.ee pi of tree ^oft- 
ware to free society. 97 This is mainly done through the Free Software 
Foundation, in the issue- Lit public policy there are also other important 
participants with ideological debt and ties lo free soflware and open 
source. Those include various grass roots move men Is and interests groups 
with Electronic Frontier l : ouodation in the lead.™ 

In fact, one may Leg Lie that the most important cultural and political im- 
pacts coming from the open source and tree software communities have 
nothing to do with the official open source movement. Open Source Initia- 
tive is not politically active but rather an informal interest group with 
practical and limited goals. I knvever, while free software had been used 



"Fink (2001). 
"Stallman (2002). 
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and developed lor years OSI »ms (he key effort thai accelerated its break- 
through into ihf? society at large. Without OSI, iht' political and cultural 
implications could have delayed even more. 

2.4.3 Ethical or Technical Goals? 



"1 don't advocate open source" (Richard Stallman) 



Let's now turn to the real discussion and compare the two ideological 
camps - free software and open source communities - with each other. 
What arc I hey Irving lo say? 

SiaUman is not only interested in software and technical issues, but also 
policy, culture and ethics. In fact, the cultural and political aspects of free 
software seem to count him more. At heart, Stallman pushes GNU soft- 
ware licenses and his concept of freedom farther than any technical issue. 
He clearly prioritizes, a priori, an ethical norm over a technical issue: 



but that is secondary... [Open Source| encourages people to think in 
terms of practical expediency, and ii doesn't activate that part of 
their mind where tliev think about freedom and right and wrong 
and mistreating people or treating them right. ..Thev're putting the 
battle in the terrain where they think they can win on the question of 
just who is going to provide you ivitli better sorhvare and support in 
the next few years... 

The open source camp may not reply. Linus Torvalds answers in short 

"I'm not religious about it. I think that Open Source is the almost 
certainly the best ivav to gel the iv-.t technology."""' 



™As quoted in Asami (2901). On the other hand, Torvalds has recently expressed political mo- 
u.x's sending npun IliIl'i - i.i SI. O d-HK-.ii>; Linux •-.i-.^Ti^hl-. .ir.'llu'r tu European Par- 
tamen oppostng software patents. 
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Stallman ignores. In his rhetoric. Stallman is like writing to 
of voters who can either pick his or the competing - open source - ideol- 
ogy. Stallman nun pares I hi' options to his audience: 

"Let's compare the !wu philo-ophie--. Open sou ret 1 give-, priority 
tn the developer's wishes: wo give priority to what nukes a commu- 
nity of free persons possible. The open source movemenl regards 
non-free software as a suboptim.il solution; in the free software 
movement, non-tree software is a problem - a social problem - and 
replacing it with tree software is the solution. This is why corpora- 
tions prefer 'open source": because it doesn't raise issues they don't 
like." 1 " 1 

Stallman clearly indicates that proprietary software causes "a social 
problem" and it is the mission of free- software community to fix it. In this 
sense, the open source community has more flexible approach. Trying not 
to polarize the issue too much, Uric Raymond takes a clearly opposing 
view to Stallman arguing: 

"lAoliritlv jaw-boning people on issues like that I think is often 
counterproductive. Mil- approach I'd prefer is to point it out fairly 
quietly that there are limes when it makes economic sense to give up 
proprietary control, and lay out ail the arguments and let people 
make their own conclusions." 1 ' 

2.4.4 Influencing Political Institutions 

"It used to be that the problem was just the lack of tree software, 
so we wrote free software. But now we face these attempts to pass 
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of the alliance of cyber rights activist croups with the academia and the 
spreading of Richard M. Stallman's ideology through GNU licensed soft- 
ware. II is not diffii-ull to find ,1 non-profit oi;;,mi/nl ion, mainstream poli- 
tician or journal! si " ho nclb oly supports fair rights in information. 

If one accepts 1'eler Procter's characterization of non-profit organiza- 
tions as "human change agents" w I in build up a cum in unity and define a 
common purpose, then Sin II man mid his tree Software foundation are 
clearly winning ground."" The question now becomes how far they can go. 
Ultimately, Stallman believes tree software can help in addressing funda- 



"Pree software can also help in solving other social problem--. One 
of them is the digital divide, the fact that a large faction of humanity 
can't afford to have access to any ol this computer technology." " I< 

Interestingly, also Eric S. Raymond in the forefront of open source 
movement can be described as a sort of political fundamentalist. A non- 
compromisingly practical treatment of inherently political issues leads to 
what some call free market fundamentalism, others lihertarianism. 1115 Thus, 
one simply can't map the political opinions in the rhetoric of community 
opinion leaders within a pa rl irular political party or ism. There are liber- 
tarian elements of protecting individual freedom while, at the same time, 
one can find opposition towards the global corporate capitalism in side 
with socialist and green movements. 

2.4.5 Practical Public Policy Initiatives 

The political impact of ooeu source Is most visible in different public 
policy initiatives. A number ot reports ranging from open source devel- 
opment policies to open source governmental policies have been pub- 
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lished during Ihe lost few years. Some have hoped lhal open source 
would narrow the technological gap between rich and poor parts of the 
world. ( It her- have si rived for open source lo hi' a p icier red option in gov- 
ernmental software proeu romenl policies. In addition, some argue that 
open source should he preferred lor military because of vendor- 
independence. Already hundreds ot open source related public policies 
and laws have been proposed .nid accepted in different parts of the 

The purpose of this book is not to studv auv ot these open source public 

for open source would also impact the software industry. No wonder, 
companies who have most to lose if open source becomes more popular 
have started to campaign explicitly against open source policies. Most no- 
tably, Microsoft launched in 2002 an Initiative for Software Choice, which 
argues among others that: 106 

""Preference" laws harm the overwhelmingly proprietary-based 
IT industry because government administrators are instructed to 
automatically acquire or prefer OSS lo proprietary offerings. More 

tlie incentive system thai a Hon s the IT industry to flourish and bene- 
fit consumers. Not only do ihey stymie competition in govern men I 
markets, (hey signal to Ihe industry that bedrock notions of free 
market enterprise, iritetccUiol pvoperb protections ami the impetus 
to innovate no longer upplv to their products aire! services." 

Open source advocate-- have reacted bitterly to such arguments. 1 "* In- 
deed, the above statement makes one ask whether open source really 
works against the "incentive system", "competition", 'Tree market enter- 



Be Keiber KKM •■, i ibtj Moat policies support open source. 
"* Initiative fa; Sot'uv.m' Choice (2004). 
"" Sw i--s- I'erens (2002). 
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prise", "intellecln.il properly" and innovation in the soil ware industry. In 
the next chapter, we take a closer look at these economic issues behind the 
sofl public policy argil me illation. 

2.5 Conclusion: Explaining the Increasing Role of Openness 

Open source has been part of the software industry from the start. The 
idea of open source code was however hiding during the 1980s and early 
1990s when the development and market conditions favored centralized 

at universities showed that for some purposes it would be beneficial to dis- 
Irihuied software frcelv ,ind utilize an open development mi'lhnd. 

In I ho 1940s, the environ men! event ua llv changed. We can now oiler 
many explanations lo open source's rise inlo the mainstream of the soft- 
ware industry. These include: 

- From technic,:'! perspective, the rapid growth of the Internet, the 
trend towards cheap PC computers and a need for more flexible 
development melhods have supported open source 

a tool for more democraev, access to information and social equal 
ity as the role of software in the society continues to increase. 

The social and cultural effects of open source can't be overemphasized. 
It is crucial for coni'.v.mes to understand the social and ethical dimensions 
if one wishes lo really pari iri pate ami in I'l nonce open source development. 
Entering open source may also require fundamental reconsideration of 
company's iiitellectii.il pmpi ilv rights strategy. 
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We also noted lli.il open source is a somen h.il ambiguous concept itself. 
There is no singular open source community but rather multiple individ- 
ual voices stemming I' rum I hi' barker culluie, whose leftist and liberal ide- 
als originate from the 1970s. The sofkvare indtistrv however adopted the 
term open source right after it was introduced and institutionalized in the 
late 1990s. In this book, ivc use open source much in tin; sense the software 
industry at large sees it as a reference to various open source software 
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3 Economic Principles of Software Products 



This chapter discusses the economic theories n( networks, copyright and 
p .11 r-n Is in Ihi' ronlc\l of software products. All theories rh.i raolcii/e dif- 
ferent aspects of software products bearing some differences but also 
many similarities. Aim of this chapter is to build a coherent theory where 
open source software licensing models c.in hi- analyzed within a larger 

3.1 Economic Characterization of Software Products 
3.1.1 A Network Economics Approach 



In this study, we follow the indusliial economists' approach analyzing 
software in the content of nelw ovk industries."' I he viewpoint taken is of 
a firm producing software products to competitive markets. We are 
mainly interested in software as an economir product of the software in- 
dustry. In the follow iiig, we explain how concepts de\ eloped in the litera- 
ture of netw oi k economics ,;ppl v lo --oft ware product markets. 

Unfortunately, this is nut as straightiorward as it sounds since it is diffi- 
cult fo judge which economic concepts ace most relevant. The fact is, there 
is currently oversupplv of fine grained economic characterizations and 
classifications of software markets. 111 For example. Shy's textbook identi- 
fies four main attributes as com pa ti hi litv and standards network external- 
ities; lock-in and switching rosis; and economies of scale. " 2 Gottinger lists 
sixteen "strategic characteristics"." 1 Moreover, there are sound and em- 
pirically backed arguments by e.g. Liebowitz and Maigolis suggesting the 
general role and e\ plana! ion pow er of the network economics approach to 
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be limited in Ills' corner of software markets."' VVIiil..' (hey acknowledge 
the theory to be relevant, the i in pli rations and usefulness of the results are 
not always valid in all market situations. 

With these shovlcomings in aiinii, lei's go forward w ilh the theory. 

3.1.2 Software as an Economic Good 



Software as an information good. The starling point for analysis is tin- 
described as a good, which is initiallv cos'lv tn produce but then cheap to 
reproduce. This means that the production ot software implies what 
economists call the economics of scale. Wo can illustrate the production 
and re prod action costs of software p:odui ts the following figure: 

P 

Total costs - P 0 + P m q 



Avc'uae costs = p 0 lq * p m 

Marginal coifs = p... 



copies made. The figure helps to explain that tor any given price above p,„ 



'" Liebowitz and Margolis (20011 Liebowitz (20021. 
" s Shy (200 1), p. 54. 
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there is a certain level of sales jq) after which every reproduced copy im- 
plies profit. Since the price of the product is not dependent on p (v we can 
note that the development costs arc nol a Rood basis for software product 
pricing. 

While the model is simple and explained in in urn economics textbooks, 
it has severe limitation- ol applicability in the *utt\\ are products industry. 
The model does nol lake inlo account Ihe costs of selling and supporting 
the product; for example, the costs frn:n marketing, maintenance, and up- 
grading are not included in "mnrgiiui I costs", which are assumed to be 
constant and minimal compared to production costs. Still, the model of 
software as information good may he applicable to e.g. entertainment 
software and other end-user applications w ith minima] selling and sup- 
Software as a capital good. (. .iv'A.i'. goods arc- costly to produce and the 
product supplier earns profit from the installation, maintenance and sup- 
port. Capital good theory has been applied to e.g. construction projects. 

But also larger software prod m: Is ran he likened in many ways to capital 
goods. Especially early software products were very costly to produce and 
once the system was up, il was hoped lo he around for years to come. To- 
day for example I nlerprise Resource I'lanning (l-'KI'i software can he hesl 
described as capita! goods. 

One could think that the economic effects of copying depend on wheter 
the work should he regarded as a consumer or a capital product. It is 
popular to claim, for instance, that Ihe social costs of copying consumer 
goods are less damaging since the socielv consists mostly of individual 
consumers. It is also costly '.o monitor consumer behavior. Further, one can 
also argue that the diffusion ol important techuokigv in capital goods 
creases innovation and the social welfare as well. Lspecially when soft- 
ware products are used as means Lit prod net in:: thev should probably have 
more flexible use rights than assumed in copvright law-. On the other 
hand, it always possible to counterclaim that copying decreases the crea- 
tion of new works whether they were consumer or capital goods. 116 
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Software as a public good. Indopendenl of the theory of information 
and capital goods software as a product can be also seen as a public good, 
for distinction between tuil'iif ■n:,i jin'r'cv yjnh two sub-concepts require 
definition: 

- Non-excludable. There can be unlimited number of simultaneous us- 
ers of the good; one can't restrict others from using the good. The 
quantity of the good is can't be controlled; it is equal to everyone. 
Fxamples of non-exchidahle goods are public spaces and open 

- Non-rival. Goods do not consume; the usage of the good by one does 
not diminish its usability by others. The quality of the good is not 
co i liro liable; it is equal to everyone. Typical examples of nun rival 

Public goods are both non-rival and non-excludable. 1'hus. their value 
does not diminish but instead increases t'rom use.'' 1 " Private goods, in 
comparison, are both rival and excludable. This can be perhaps best illus- 
iralee! in the following table: 

Rival Non-rival 

Excludable Private goods 

Private car Proprietary software 

Non excludable Public goods 



Table 5. Public ^m !- ■;,■,■'.■„■.",.■ ;,■„■■■■ jM.'i-r.vo'i'i.liTiii'f and iron- frail 

The theory of public goods sounds appealing in the context of open 
source software. Intellectual properh right--, tor their part, arguable pri- 
vatise the public good nature ot software by ottering exdudability. Still, 
also proprietary soflu are is non-rival; copying so flu arc against its license 



■ .-.nihil'-, i.i'.l this I'MU. ri .it public ■i.i.iil- ..».'.'< :iiy !.'.'< 
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terms (piracy) riots not diminish its value to the user (though some com- 
plementary products or services such as warranty and support may not be 
available). 

3.1.3 Components and Systems 

of a system. The system may consist of separate hardware and software 
components and for the system to work the components must in some 
sense work together. This is, tliev must be compatible with each other. In 
this study, we define terms MHKiUkiliUt. iniiTiiiii-r-.ii'iiiiu, imtl Stamfords as 
follows: 



A component is compatible with another if tliev communicate to- 
gether without modification, further, eompatibil ily can he one-way 

(two-way compatibility), then thev are said to he inleroperable. for 

wards" compatible) but not vice versa; in this case new and old 
software are not interoperable. 

A standard is an ex ante set of rules aimed at compatibility between 
component-. Interoperable components- lollow the same standard. 
Further, sldmfdri/s am be oycu or oiofal. Anyone is in principle tree to 
write an own implementation for an open standard."'' Obviously, an 
open standard must have open documentation and any test suites 
must be openly available. For example main- -j rug ramming and tor- 
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matting languages ;iro clear examples ol open sianda rds. Closed 
standard is the complement of an open standard. 

Below is an illustralion oi !ho en m pon on Is approach to software: 
Manufacturer A Compatible system 



I I ~1 

Figure y. Co r 'o.' re r^ n/voi'if. ■': fi> --.'f:, '.(';■: i'U',i:,tt>. 

Manufacturers A and B both produce two components, here named as 1 
and 2. If only combinations A,A Z and B t B } are possible, then the Compo- 
nents are incompatible. It either A 15_ or L!,A_ is pos-iblo. then the compo- 
nents are one-way (or e.g. backwards ) compatible, [f all combinations are 
possible, then the components are two-way compatible and perfectly in- 
teroperable. 

Compatibility can be gradual. A perfect compatibility would mean 
there are no costs or performance reduction heliveen the communi- 
cations between two components. In practice, fur example Unix op- 
erating systems are more or less compatible wilh each other. While 
the Unix system core i- standardized (open I'OSIX standard), each 
implementation follows the standard only partially or adds own in- 

II component .i re owned bv di Merer it companies, tin- may lend to frn$- 
tnentatioit. If there are too many owners with exclusive rights for different 
components of the system, this mav Idsd to underutili/.ation because of the 
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costs (or negotiating the necessary rights for I he w hole system may prove 

too high.™ 

II is often ihoughl lha! open software must be compatible by its 

nature (available and mod i liable source code) .ind follow open standards. 
However, that is not always the case. It is possible, as will be discussed 
later, that open source follows a closed standard. : Further, some open 
source licenses may be incompatible wilh each other and thus the same 
I [-.1'J.:iil'L'. L.iliiiz-i otiiblems may arise a:, with any proprietary coin po^ents.' 

3.1,4 Path Dependence, Lock-In and Network Effects 

The system product approach tan be used to explain why in the soft- 
ware k'.duslrv only lew products typically dominaie ice ir.arke 1 . a: a lime. 
In short, it may not be rational tor users to change I rum one product path 
to another because ot lost system compatibility or benefits of existing user 
network. This leads to define •,(',■;< ir/i;^ res.'s mid lock-in: 

- Switching costs are the costs of migration between incompatible 
components. We can further identify one-w ay or two-way switching 

before using it, there will be no switching cost back to the old (al- 
back. l!3 

in situations. If the switching cosls are high enough to affect the pur- 
chase choice of the user in favor of the product he is currently using, 
then w-e say there is a lock-in situation. " ; Look-in can be lor example 
contractual, related to durable purchases or based on loyalty pro- 
grams. 1 -' Both hardware and software lock-in have been common. In 



IM This has been referred lo as the problem of anti-commons, a term coined by Heller (1998). 

'" See e.g. Besen and Farrel] (1994), Arthur (1989) and Katz and Shapiro (1985). 
"'Sh.ipim .iiul V.iri.m p. I 17. 
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principle, the effects of hardsvme lock-in r.in be fought with open 
systems architecture and software lock-in with open source software. 

A common a rg union I lor open source migration is I hat it does not imply 
lock-in to particular developers. In thoorv, i! is indeed possible to change 
the developers it source code is available and troolv modifiable. However, 
llie development of particular source code further may usually require the 
tacit knowledge of the orisrin.il developers, which may be very costly to 
acquire especially il the product is verv complex. |,,: Moreover, as will be 
noted later, the license terms mav still include limitations, which later re- 
sult in a ilc fnelo kick-in situation. 

I'mally, positive m:i a'Oii.: I'r.'. i", 1 :- also r.haraek'ri/e software markets: 

- If the value of the good to its user depends on the number of other 
users, the good is said to have network effects. ^ In software mar- 
kets, netwsirk effects .ire typicallv positive; large u-er base raises the 
value of the product to one individual. 

- Network effects can be both direct and indirect. Pffects to the prod- 
uct itself are said to be direct and effects t t) other products through 
compatibility or non-com pa I in I ity are said In he indirect."'" 

- Network effects are not restricted to material goods. II has been ar- 
gued that for example not only software but also capabilities of the 
developers are shared and enjoy henefils of llie expanding net- 



appropriate to speak of network external- 
ically have the option of internalizing the 
igh e.g. proprietary copyright or patent 
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licensing. However, in llie ease ol' open source, the software developers 
have in many cases no power to internalize tlie effects through such direct 
menus. Thus, one run argue that lor i'\nmp!c [hi- copying and use of 
GNU/Linux operating system kernel - whose copyright is permanently 
under an open source license/ - onuses network externalities to companies 
competing in operating svs'.e:n sotbv.sre markets. 131 

3.2 Economics of Software Copyright 

Does the society really need .1 copyright law in the first place? I his age 
old question is as relevant today .is iL was when the printing press was 
new technology and the first privileges were granted, in medieval Euro- 
pean city-states. Rampant copying of music and movies on the Internet has 
made entertainment industry to call for stricter copyright enforcement 
while critics argue cop\ right should he reformed lor digital works. In the 
midsf of this debate, however, software copyright seems to work surpris- 
ingly well. 

3.2.1 Motivation of Developers 

While law treats copyright as n form of artistic creation, economist typi- 
cally speaks of innovation. And no creative innovation will ever impact 
human society unless entrepreneurs and traders star: distributing it in the 
society. However, the basic question ot whv creativity happens in the first 
place is still unansu ered. Por wimple the to I lowing reasons have been of- 

- Monetary and other material reward 

- Fun and "scratch of the itch" 133 

- Fame and merit 

- Service to the society or mankind 134 



IJI Seee.g. thcopiT.i: ,; ■■ n ■!■ ■ mI. ■■ -i. |- I. 

s, r l-j; I'.'i v.i >. i..n,i : '..ii i i.- \{, n m " I . 

11 Sl'l' l-.g. Him,ini;ii (2001) lor isVmmiv (Wlismou on Ik- "hink.T i.-thtf" . 
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- Instinct of workmanship 

Also one of the mosl disci issed lopics in open -aura- has been the moti- 
vation of developers. Why do some developers contribute their spare time 
to community projects such as Linux or Apache? Answers ranging from 
the economics of signaling lo elhic.il i>n,ils have been offered. 133 For the 
purposes of this book, il is sufficient to nole lhat the software industry 
supports open source strongly, Commercial open source projects and 
other corporate interest in open source developmen I shows that there are 
also clear industrial pro tit motives in addil]on to die possibly altruistic mo- 
lives of individuals. 

3.2,2 Investors and Incentives 

There ate no definite answers how lo increase innovative and creative 
activities in the society. For instance Machlup oas noted that that the in- 
crease in inventor compensation, the number of inventors, or the number 

linked with ownership and intellectual property. 

The history of copyright shows two motives behind an institution for 
limited ownership over creative works. Until modern times, an important 
goal of copyright was to give both printing press owners and the state 
some control on what was published and printed. Thus, instead of creating 
incentives to new authors or innovators, the first privileges predating 
modern copyrighl laws started from the idea that the interests of ihose 
who invested in the copying machines and the supportive institutional struc- 
tures should be protected in the first place. 

The role of ihe anihor didn'l rise u:-.lil anolher lew hundred years. John 
Locke is usually referred lo as the first philosopher, who explained the 
dual existence oi both commons and individual intellectual property. 15 ' 



m See e.g. Lerncr ,inj l ir.ili i.IWI'i :'o; sisivilinj; jr. J K.iyiiiur.d Ciiiai .1 fur more altruistic or 
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The idea was that every in t 1ivid ual member of [he social community 
should have the right to his own person. Further, all work and its results 
can be traced bark lo the person. Initially, .ill property belongs to com- 
mons but when an individual mives his work with the commons this be- 
comes his personal property. 

Theories of properly rights are lied to I he cultural background. For 
example in main- Asian cultures toe copying of intellectual creations 
has been acceptable from early times. In China, the value of an artist 



In the 1700s copyright laws subsequently recognized the interests of in- 
dividual authors and the institution was justified as mi incentive for authors 
to create more new works. 11 ' 1 However, copyright also continued to de- 
velop with close contact to technological development and the interests of 
investors. During the 20'" eeuturv, aipvriirlit came to ic.clude maps, techni- 
cal drawings, compnler programs, and more rerenllv ,iUo technical protec- 
tion mechanisms - all products of industrial enterprises rather than indi- 
vidual authors, [ioughly pill, copyright followed leohnological change and 
at some point of time the early d isiinrl ion belween .inlhors and investors 
became blurred. 

In effect, one can argue thai cop v right todav justiiied both as an incen- 

investments. One obvious reason for the relative strength of the invest- 
ment justification is the strengthening of the property analogy. Today, 
copyright and the management ot inteileetu.il property is regarded as a 
relevant part of anv technology and media company strategy. 1 " 



sn- .-,!■.. Cr.iiisli- .in, I i| .i'.»Jl .iml B.iliri.istl.GOIB). 
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3.2.3 Costs of Copying 

But how much does copying in fact cost to authors, investors and the so- 
ciety at large? Maybe the anscver is; not that much. Already Plant argued 
famously that copyright law is noi an op lima I way lo regulate the copying 
of books." 1 Instead, he tried to show-' that even in the absence of copyright 
new books would be created, book publishing industry would exist and 
the society overall would be better off. He didn'l however take into ac- 
count the welfare losses !o individual authors and publishers. 

Term "piracy" has been used for centuries lo characterise illegal copy- 
ing. 1 " A recent IDC study commissioned by Business Software Alliance 
(BSA) calculated that 36% of software in use worldwide in 2003 was pirate 
copies. In the main mailels this so-called piracy rale has been going down 
slowly; in the US the rate was 22% and Western Europe 26%. From this 
data, the study also calculates "losses" to software vendors by assuming 
that each illegal copy would have been bought legally at the market 

Most economists have disagreed on such loss calculation for as long as 
such piracy studies have been published. ; ' : The economic problem with 
thinking copying as being categorically detrimental is roughly the follow- 
ing: the one who copies doe- not take anvtliing exclusive away from the 
copyright holder but merelv imitates and reproduces. The abstract work as 
an intellectual object does not change hands: only it's real-world represen- 
tations multiply. Now whether this multiplication increases or decreases 
the welfare of the authors, users and the society as a whole is a completely 

ated on building models to esti- 



r Ah'cidi e.g. LLK-kiimliv (17.- 1). p. mi'j'.liiuv- ;>ir.icy u 

1 Bii-iin-^ Sollw.uoAlli.ij™ (2004). 
" liS A w.i- founded in 1987. 

' I hi- i l . .1111' -.'I I hi' in .1' 11 iv-i:li" el 'A.I"'-. ■villfi-i'-oIlM' i- 
copyright. Sec Watt G0O0). 
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mate the oplini.il (illegal) copying rate r'roni au thor's perspective. The as- 
sumption is that neither extreme (0 or 100% piracy rate) is beneficial to the 
authors. Allowing copying to some extent builds market hase for the work 
in side with increasing the welfare of I he society as a whole. In a highly 
competitive market setting new entrants should ob\ iously tolerate more 
pi rare w he reus a ieu inbuilt- -hould light against i!." 

3.2.4 Optimal Limits Of Copyright 

It seems dear thai copyright is not a h-pical pruperh right. In addition 
to protect the interest- ot the Liuthor and the investor, copyright must also 
allow users to access ami modify works in a reasonably liberal way. It is said 
that no new works are created without learning from others. In short, 
copyright must balance '.he benefit- troiu the creation of new works with 
the costs of limiting tree usage of those works. 14 * 

Riis separates three components in copyright, which mainly determine 
its .scope: rights covered, the scope of those rights and the term of copy- 
right, 1,5 Lefs discuss each of these in turn starting from the question 
whether it is beneficial for an an Ihor to jllmv indirect rope in;', or no I. 

Indirect Copying. Economists have made difference between direct and 

olher work, it is difficult to find out what is the economic impact of this 
new work to the copyright holder of (he original. ,;l Perhaps indirect copy- 
ing should be therefore regulated more flexibly taking into account the 
case-by -case economic effects to '.lie o rig: i nil w ork's cop\ right holder. 

The value of indirect copying is natural I v different to the user and origi- 
nal author. For example, lie-en and Raskind argue that that the original 
author -hould have only very liinb.ed right to iiilkicuce modification- or 
derivative works. (_.i\ ing imitators possibilities to create new works, which 

Hie analysis to social welfare. S P Y PS 

' 5iTt S riv.wd,! ,ir J \i,ih,i:,ai ram.Vi I, >r an analysis. 
II cm bL' .issuiiiL'J lli.il llu' lo^r s.ik'S la on^eri^bl .v.. nar- ijllv aim pens,! led villi In- 
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are based on existing ones, one supports entrepreneur-ship and avoids 
costly reinvention. 151 Also Landes and Posncr point out that whenever new 
works are created, old ones ate nimmonly used as Ih,' hasis - explicitly 
and implicitly, hv adding new- con I ri tuition or t Hera I I v. Obviously broader 
copyright increases tin. 1 costs of creating now works if the existing authors 
are given power to control the creation ot indirect copies or modified 
works. 152 

Here, one can also point out Liebowitz's idea of applying the concept of 



ing fee if any. Especially in the case the market implies network effects, 
copyright holder should consider first expanding market base by allowing 
copying and then later price discriminate (hose users who are most willing 
accept copyright enforcement and pay license fees for some types of 



Exceptions to Copyright. Prom economic perspective, any exemption in 
the scope of a right is justified when the costs ni enforcing the right out- 
weigh possible benefit. For example, private use of a work is typically al- 
lowed as a special exemption. The private use of a work would be very 
costly to enforce and, on the other hand, private use may directly affect the 
output of individual authors when (hey study existing works in creative 

In fhe context ot computer programs, reverse engineering and interfaces 
have been debated issues. Should the scope ol copyright reach also pro- 




light having anvthii-L^ to do wi itlw issu [since a ■■ n . i ■ '■■ ■ tfoatiened all the time). 
■ : l.wboiviti;(1985). 

■ ll Sw Tiiluyaniii (I Will lor.i in. Hi,'! ;inJ ais.Lis-iiiri on k>n).-l,Tm str.i l<; s i , implications. 



ECONOMIC PRINCIPLES OP SOI'TWAHl- I'RODUCTS • 64 



gram interfaces? II not, should reverse engineering lor interoperability, 
which may require the copying and mod ific.it ion of the program, be al- 
lowed as a special exemption In i"op\- r-ii', h I l 1 I here is no one ri;;hl answer. 
Reverse engineering tin- pro;; mm ma\ hoosl I he cum' ion of new works but 
on the other hand it may result in unlairlv competing works and less in- 
centives to create in the first hand. 



Copyright's Term. In their influential study report to the US Copyright 
commission boron. 1 computer programs ivcrr copyrighted, Braunstein et al 

tion terms in copyright legislation. 155 

Tailored copyright term is rational if we assume that the goal Of copy- 
right is a balanced benefit to both copyright owners and users; before 
copyright expires, owners have a temporary monopoly. In the case of 
software, product lilc-cveles have hisloric.il ly been somewhere between 5 
and 15 years. 1 " Still, copyright protection of computer programs follows 
today the same terms as with any art is Lie work and is currently multiple 
times over product lifetimes. 

From an economic perspect \\ e, i nc:easi::g Ihe copyright term adds the 

tiate a permission to copy the work. Instead, there is hardly any increase in 
the economic inceutk e to: authors to create new works whether the copy- 
right lasts 50 or 70 years after the death of the author. 15 " 

Luckily, theoretieallv inefficient! v lone, term oi copyright has not slowed 
down new software development in practice. Since product life-cycles are 



ls *See<_ampb I— k I er e 

Ri'C'nrlv Ic.uliiig LiS •'UMioni^ls publMicc] .1 '.• i.'!I-.i-^iil\I iip:i' 111 .' ci^c l h.i Ik'njiinji rhi' 
copyright Ieiij nteiiM,.-| i- 111,- t . 1 . i 1 1 ■ . I s...,,. | =11 I . . ~| I .vmSrfc.f, Alt-rliif pt a! 
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short and new technology 1 breakthroughs common, essential parts of new 
products are timi'-bv-ti mi' developed from snatch. Therefore any legacy 
technology and Ms copyright or other legal protection may not affect the 
development of new products in any way- One may speculate that per- 
haps implementing vai iable Co pi right terms to software works would not 
have implied such eitieieuev gains some economists have suggested. 

The life-cvele model doesn't applv to computer games. Even the 
very first ever developed games cm be played, and in fact also are 

doesn't exist either with whom to negotiate. KimM-gamc hobbyists 
call such games abandouware and argue lor releasing them from 
copyright. For example open sourcing abandonware is not possible if 
the copyright situation is unclear and so the only option to reduce 
the legal risks oi distributing and eopvim.; such games would be to 
amend the copyright's term. 

3.2.5 Compensation Mechanisms 

There are numerous ways to receive compensation from copyrighted 
works. Maybe the most ev ident is to colled direol fees l or all restricted acts 
as defined in the copyright law. A good example here is the model pre- 
sented by Landes as Posner where copyrighl holder collects licensing fees 
(royalties) from restricted acts sueli ,i~ copying and d i-tri button. 1 ''™ 

Licensing fees can be also addressed through a government-controlled 
system. The idea is to collect some kind of taxes from all users and then 
divide them according to some dcniOLiyuicallv decided criteria. This is for 
example the model used by copyright collecting societies for composers 
and recording artists. 



tributes currently over a ' lap ' i ii.' ■. i . ' ■ ■■. i i-. ■■ ■ ■■ !■ Ii -i t' playable today. See 
Undesa nd awl otsl) ,'™ B ' 
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In large scale collective compensation systems ivere used in the 
former socialist countries wliere they covered basically all kind of 
works. Although i! is diffirull to judge the relevance of socialist 
copyright hi the recent discussion on digital copyright, il is interest- 
ing to learn how their system « as designed. In Soviet Union authors 
were torn pensa led according to rovaltie-- -el in the government regu- 
lation, lectors thai aflecled the royally rate of e.g. books were its 
length, gee. re. c i i l-s li :i n and tee quaht\ determined bv the 
state. Rovalh rate didn't depend o" the price or copies ••old.'" 1 ' 



like the number of characters in the work became sometimes deter- 
mining factors. There was also a clear incentive to overprinting. '" 
Nor was the system equal; in practice some well known and gov- 
ernment favored authors were exempted from the state set schedule 
and received higher royalties compared to others. 1 " 2 So while the 
pricing system based on private royalties might not work optimally, 
it is difficult to find any historical evidence supporting collective 
compensation svslems either. 

Compensation systems based solely on licensing fees are, however, easy 
to criticize. In fact authors receive a substantia', part ol their compensation 
through other more indirect mechanisms than licensing iees. One way to 
categorize these alternative indirect compensation mechanisms is: 163 

1. jVlflA'r'jif; LTfi/frf;; CA/'rC'/cc. The idea is that the one who possesses 
an intellectual creation has the possibility to technicallv protect 
access to hi- creation through ditlereiil "barbed-u ire" construc- 
tions. Even it the copying ot the work is illegal, the author rnav 
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have an incentive to make copying; more diffieu II because of the 
limited smpo of nip y rig lit and obvious enforcement problems. "' 

2. Ct.yiitpli-iiit'ii!,;ry ^eerts. Another product m.iy be a necessa ry condi- 
tion for the use of the work or mi i iplional profil-p.crier.iti ng loa- 
ture or service; thus their sales are bundled. Also ad vert isem cuts 
can be counted in this category. 

3. Timing. Author may conlrol the liming of the svork introduction 
and make advance contracts before an Vilnius' is created. Alssi, the 
author may try tss introduce now versions ot tile sviirk so quickie 
that copies are always out-of-date. 

stantially of inferior quality than legal copies, then there is little 
incentive to ropy. Pricing low can be an efficient slrategv espe- 
cialls- svlieu the markel has positive netwssrk effects. 

Open source businesses were analyzed first by Raymond as alternatives 
to the licensing fee model, f le argued '.hat '.hero existed open source busi- 
nesses based on eomplemontn rv serving and support, complementary 
goods such as manual and hardware, trademark licensing and gaining 
market share for propriela rv products. ■"' I hese essentially cover comple- 
mentary goods, limin;- and pridn;> from the- indirect compensation alter- 
natives listed above. 

3.2.6 Is Software Copyright Inefficient? 

In Ihc recent years, a number of reform proposals for copyright have 
been suggested. Some of Iho most prominent include: 

1. Fatent-likc aijn/ri^lit. Essentially, copyright would require registration 
and would have a shorter term. In a way, this would make copyright 
more like real propertv, but for a strict Is limited term. 166 



IS5 Raymond (2001). 
Skvi'-k- l.t'SMs(2f>()l). 
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1. Enlreprenenri.il stnrl-ups (nboul 5 years old). I hese companies cmtfc 
new inmnnthtK. They are operated by flexible organizations and do 
nol use engimvrin;' : lechn imses since il is difficult to codify Iheir 

2. Small and medium '.i/cd companies specializing in lew products or 
services (more than 5 vciirs old with le-— than nOll em pluvcc--!. M:e\ 
male incremental prodiui innovation (qualify, differentiation) and 
mainlv contribute in ihe iiiftn^ioi: ii) i:n:ov:i<!:i:i-. These firms rely on 
centralized management." 3 

3. Large corporations ottering s\ stem software Lind services (more than 
500 employees). Their role is in the irruiiiv hiaiiHn^ of iinuivntwii^ 
from various --uurces. Corporations rel\ on iornul rides in innova- 
tion management. 

Innovation in the software industry can be characterized as serial and 
cumulative: 

- Serial (or eontinuos) innovation builds on the existing innovations. 
Cumulative {or irierenieiitii I, sei|uenli ill ! innovation is kised on depu- 
rate small innovations (hat together huild Ihe product logether. In 
computer technology, nianv innovations come from complementary 
technologies. 1 " Cumulative innovation implies frngnmitttitipii prob- 

We can ,iKo distinguish between ■:o>i!:i<:'On~ mid iih'imi innovation: 

- Continuous innov a I ion builds on Ihe lop of e\isl i ns; innovation mak- 
ing better technology in small steps 
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- Radical (or disruptive or revolutionary) innovation completely 
change the market structure" 5 

Technically, software products typically evolve through number of 
minimal new innovations, which are built and depend on previous knowl- 
edge. Radically new innovative products that change the markets funda- 
mi-nl.ilk appear mod' likely from Ion;', socio-i-niiioniir piwcwi. II is also 
relevant to understand the context or level where such radical innovations 
come from. In a networked environment, the role of users as innovators 
becomes central and Ihe overall social .is perls of innovative activily are 
strengthened. I7ft Thus, networked innovation also increases interdepend- 
ences and cross-lkensiiii: possibilities between different types of compa- 

3.3.2 Difficult Relationship Between Innovation and Patents 

Schumpefer famously explained innovation with legal and other institu- 
tional structures that create incentives. 1 ' Economist then went on to argue 
thai strong patent are the institution, which oplimallv maximizes innova- 
tive activity and eutrepre-eurslii p the technical pro^res-- in society would 
stall and no new value would be created. Hardly anyone wants to stop in- 
novative activity. It seems, however, that academics now disagree on the 
criteria for institutional structures that really promote innovative activity. 
Strong patents in particular have been questioned. 

Already in i L . 1E )S. \lachlup pointed out iamouslv in his seminal study on 
the US patent system as follows: 



O.riHtrnHL-n I.ITO7.!. Aln-.idy t 



' r- V'Hkms (1969) argued 
i I "771 pix'-.-.X'il :k'.ir.- I'liiih'T r-.i 
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"None of Ihe empirical evidence al our [1ispos.il and none of Ihe 
theoretical arguments presented either confirms or confutes the be- 
lief thai ihe p.ili'nl system has promoted the progress of I ho technical 
arts and the productivity of the economy." 

Today, debate on the economic effects of patents is furious. Granted, his- 
lorically computer nnd software industries have had rather weak patent 
protection and still nobodv has questioned tli.it (lie holds have been very 
innovative. Some economists have presented enipiric.il evidence against 
strong patents especiallv m the software industry. It seems that in those 
holds ol technology, where patents luive boon taken into use, investments 
to research and development have slowed down. s " Other economists de- 
fend software patents arguing Ih.il ihe m.ijor issues are in the patent qual- 
ity. According to them, patents are a major incentive for innovation also in 
the software industry. 161 

Interestingly, open source software provides one more argument refut- 
ing the necessary connection between innovation and patents. Also open 
source licenses can ho soon as insi it ulional siruciu res lor creating new in- 
formation and innovations. In the open source world, the most significant 
resource of in nova I ions is Individual participants, and the use of patents is 
explicitly disallowed. 1 '' The numerous possible moans of individuals to 
share and exploit their tacit knowledge affects undoubtedly innovative 

structure governed hv the license in question. "" 

To conclude, whether patents promote innovation or not, they have cer- 
tainly other functions as well. For example Levin et al noted from exten- 
sive interviews that mauv companies patent to monitor who are the inno- 
vators within the company. " J Also, patents may ho collected for purely 
regulatory reasons "or in-lame --one dei doping u>u::uies have required 



■ m:ii I lipp-l (2002). ' ' 
IB Hayek (1945). 
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y licensing in order Ui en lor I heir markets. '" But most often, pat- 
ents are often analyzed in the context of corporate strategy where their 
function is to leverage market power hy affecting (hi- behavior of other 
companies. 

3.3.3 Patents as Strategic Assets 



for more patents thou their counterparts in cither technical fields. How- 
ever, software patents are used not only to create licensing income but 
they are increasingly used for ^tivtiyii ™im.'»s. Collecting strategic patent 
portfolios can be use in e.g. signaling to investors, entry barriers to new en- 
trants, offensive or defensive assets in litigation and for cross-licensing 
purposes. 187 



MUtm/I is an example. 



damages, the ease was settled with Microsoft paying Stac -40 million 
and buying their stock. The case has been viewed both as an example 
of a successful software pa I en I protect in;- a new innovation and as a 
strategic legal effort of a struggling com pony to stay alive at the cost 
of technological development. Star Electronics went out of business 
soon afterward-- mainlv eeeau-c thev lost their teehe.ologic.il leader- 
ship and il was rather easy to "invent around" Iheir patent portfolio. 

The strategic nature of patents is strengthened by the tact that in order 
for patents to be useful in practice, companies need to have plenty of them. 



| ,, „;. ...n -v.-m-i. I, 
-' Sn-Sl.i. v. Mi.riiMie I I 
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It has been estimated, linn I in the United States around 1 .5% of all patents 
are ever litigated and as few as 0.1% are litigated until trial. 18 ' Further, as 
many as -Id',', of .ill patents litigated to trial art' finally hi'ld invalid." 1 ' 
Thus, Lemley and Shapiro have eha raderi/ed patents not as exclusive but 
rather ii-. "probabi'.islii."'" onipeilv rights. "' Since not every patent is truly 
valuable, companies have an incentive to build a- largo patent portfolios as 
possible if I hey ever wan I to enter the patenting game. 

not necessarily mean that small software companies or independent de- 
lator, it seems that those who have patents mainly use them against each 
other if the "patenting warfare" ever enters an active state. The dynamics 
of the patenting garni' includes the rather surprising finding, that big com- 
panies protect for example open source developers with their patents."' 

3.3.4 Different Means to Appropriate Innovation 

Obviously, the appropriation of software is complex since software is 
cheap to replicate and I hi- intellectual property protection and enforcement 



e possible for appropriating n 



J. Lend lime. Being tir-t-to -ma rket is according to empirical studies the 
most important way to appropriate returns. Strong sales and market- 
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ing efforts may he essential to establish a strong position over fol- 
lowers. 

2. Continuous improiriiifiil . Close lo the lead lime alternative, being 
technically (in quality) ahead the competition also impacts returns 
according to empirical studies. 1 *' 

.5. Skilled personnel. It can be argued tli.il statc-ot-the-art innovations 
prepare the innovator lo adapt into the future technical changes bel- 
ter. This also suggests that companies should involve in develop- 
ment themselves and avoid the "not-invented -here" trap. 



improvement and skilled personnel have bee:: in practice more important 
appropriation tools ilia:: copyrights .ind patents " 

However, while legal protection may be a weak appropriation tool, 
copyrights and patents also open up possibilities to appropriate returns 
from the complements of innovation. 1 " I'or example tacit knowledge re- 
quired to use the innovation can't be protected directly by legal means but 
can be used as a sales argument lor the software itself. It must be noted, 
that patents may work against these market based incentives for software 
innovation. While with copyright different methods were complementary, 
in patents, they are more clearly alternatives. 

3.3.5 An Open Innovation Model 

New models that propose courageous outsourcing and free flow of 
ideas over company boundaries have questioned the traditional innova- 
tion management belaud the dosed doors ot a company. Already Coase 
noted that if communication technology drives the costs of outsourcing 
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through the markets down more Ih.in organ iy,ition.i1 costs, it is arguably 
rational to reduce the size of the company's internal activities.""" Now, just 
because the acquisition and management of exclusive rights to the results 
of innovations is eosllv and, on Ihe other hand, communication and volun- 
tary cooperation cosls on [he markets have become lioivn, il makes sense 
to consider ,111 npen model tor must iniKu alive activities. 
Chesbrough presents one possible model: 



Research Development 




Roughly put, there Lire tvpicallv many research projects only a few of 
which ever enter the tech no lipids I development stage. Cooperation and 
free exchange of research information across company houndaries may 
lead to new outside development projects, which combine innovative] y 
the existing knowledge base. Later on, the company m.iv have an advan- 



-■ ■!■ .. i.'.h I20D3}, p. 1B9. 



ECONOMIC PRINCIPLES OP SOf'TWAR!" PRODUCTS • 77 



such external projecls lor example lhiMu;;r, informal knowledge exchange 
and licensing,™ 

] his kind ol open inn in a I ion mndi'l has ohvious similaril ii"- In I hi' eco- 
nomics of science. '■ ' Informal disclosure of new information, exchange of 
research workers and the culture of cooperation mav optimally produce 
new innovations more uttLCiuiitly lliaii closed technology projects. It is also 
well argued thai an open source development aiodel closely reminds that 
of (tie scientific research. :l " 

We can find many economic reason;- lor profit-seeking companies to 
participate in basic research and vice versa. Pur example Foray has pro- 
posed that it makes economic sense to freely reveal research and develop- 
ment information if: 205 



lii:;.i:i<r<i iuficiiif address Ihe issues of Iree copying and d isi rihu I ion. 
This comes hack to alternative compensation mechanisms and inno- 
vation appropriation disi.-.: —ed aboie. 

Companies are required lo use irci/irai ill/ a ; ■!:;■» I lo pail ici pate in 

development cooperation. 

Companies are interested in improving Ihe wiwy jii-ifei/iwara r ..'],- 
industry. For the software industry e.g. the development of more se- 
cure Internet infraslruclure roulrl he one area. 

Companies have an <ipi:n Quince f:n:!i:^:i, which implies that others 
have no incentives to commercialize inventions through proprietarv 
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adapted to allow know leds;e sharing and i • v >- 1 1 ,i n ; ;o fo some limited extent 
without losing development control and ownership over copyrights and 
patents. 

3.4 Competition Policy and the Limits of Exclusive Rights 

Private propcrtv rights, intellectual propcrtv rights part of them, are 

For instance North belongs to intellectual property optimists: he links 
: h. ni :o krlino.o" ua I ih,in;_'.i- a::d de:. nd^ I In- idea thai onlv well-defined 
property rights to innovation can guarantee marke [-driven continuous 
ccon om i c de velopmen t. 

However, also state intervention to intolloctu.il property markets can be 
justified in economic terms. Historically, states had interest to censor the 
prinliny press and inlol leclu.i iinpi'i'l \ ri;;hls developed in many |n risdir- 
tions as part of censorship laws. In modern limes, si ale interest has shifted 
from censorship to guarantee the efficient functioning of free markets. The 
interest is now in the intersection betw oeri competition policy and intellec- 
iual properly. II Ids turned onl Ihal soil ware induslrv has born specifically 
vulnerable to market failures. 



As noted earlier, software and computer industries have presented 
manv textbook examples of inefficient ir.onopolv behavior. Some of 
the history's biggest anti-trust lawsuits have been raised again-t 
computer and softw are manufacturers. Until the WIN, IBM praoti ■ 
callv dominated tin' software indusirv tor uecades. IBM was consid- 
ered for anti-trust claims in the United States starting from the late 
]yf>()s for bundling software with hardware. At that time IBM made 
il impossible ior auv companv to sell software since IBM gave so:: 
ware lor free with their induslrv standard hardware. 

In the 1990s, when Microsoft had grown to be the monopoly soft- 
ware system on personal computers, Ihe United Slates Department 
of Justice filed several anli-lrusl suils ay.ainsl Ihe rompanv demand- 



' North (19B1), p. 162-166. 
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ing ,11110111; others Mini Microsoft should release some ol I heir soil- 
ware in a non-exclusive way, possibly open source. Also the Euro- 
pean Union has investigated M iorosott's practices. The company has 
been accused ol e.g. bundling, web browser and multimedia player 
software to if 1 - de facto ope rating svstem standard elficientlv eroding 
the market of sninll companies oltering competing software prod- 



Tlie basis of tlie mouopolv problem i- in the economic laws of networks, 
'inners are winning more. Intellectual property rights can further con- 



and patents. Such arguments have been repeated for example in the Mi- 
crosoft case. However, the same economic laws of networks and intellec- 
tual property may also work for increasing competition. As Posner re- 
minds, "competition to obtain monopoly is an important form of competi- 

Many economist argue Mini mouopolv situations in the software indus- 
try are inefficient for the society at large. Poorer quality software will be 
produced because of decreased competition. Innovation will be stifled. 
However, Liebowil/ and Margolis have argued Ihat specifically Micro- 
soft's monopoly position in office applications is not the result of lock-in, 
network effects and prcdaturv pricing but --imply because they have tech- 
dropped in fact faster than in those markets where Microsoft was not pre- 
sent. I lence, tbev claim that consumer's w ill never lock-in to interim' prod- 

The impact of open source to the II'R couioetilion policy debate is per- 
haps two-fold. First, there is little doubt Ihat the growing popularity of 
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creased competition in iho software markets. There is no software com- 
pany that could dominate the Internet as the de facto communication plat- 
form. For example Microsoft's nllempls: lo "extend and embrace" its pro- 
prietary standard extensions to the Interoel (i\ eh pa;;es and emaill have so 
far been failures. Intcrestinglv enough, Microsoft ha- alreadv used the 
growing popularity ut open source lis a defensive argument in their com- 
petition lawsuits. 3 " 1 

Second, and quite paradoxically, one can also argue that open source 
may decrease competition in the long term. If open source in the sense 

business. For example SCO has used such arguments in its case against 
IBM: if Linux becomes a ,b: hi Unix standard, there may be no markets 
for proprietary Unix licenses in the future." 1 

3.5 Summary: Economic Rationale of Open Licensing 

There are at least three kind ot economic lines of reasoning to support 
the idea of open rather than proprietary software licensing. If we view 

1. A Lopyi-i^hliii ;f!i.'-.'v then strong network effects and aim for market 
share support openness, lite ability to use price discrimination sup- 
ports the idea ot more rights to certain groups ot users. Further, in 
addition to licensing fees for copving and distribution, there are 
many alternative economically sustainable ways to generate income. 
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2. A system protli'Xl. then comp.ili hi lily is .1 strong nrgument for open- 
ness. However, many times open interfaces are enough for compati- 
hililv mid open source code does mil brin;', ,nu .idd Mion.i I benefits in 
this sense. Also .1 desire I'or lock-in nnd put h-dependence speak for 
non-compatibility. 

3. An innovation, then the cumulaiK 0 lukI col Pi bora ti \-e nature of inven- 
tions supporls the ide.i of an open innovation process. Prelusive in- 
tellectual property protection is ;ust one of the alternative means to 
appropriate innovation aaioug lead-time, eonliniiLnis improvement 
and skilled personnel. Po:- example soltware patents liave proved to 
be in practice rather an expensive strategic as~et r.illier than an ap- 
propriation tool. 

Overall, the economic theories of networks, copyright and patents em- 
phasize a strategic approach towards a software licensing decision. Soft- 
ware companies need to consider additional environmental factors in in- 
tellectual property licensing and not Mini', their thinking into the tradi- 
tional pricing issue. To simplify the picture, one roiild argue that much in 
the economic theory behind open source licensing is just another incarna- 
tion of the "Internet economics" of the late 1990s, For sure, unconditional 
exclusivity is doomed on the Internet. However, lo succeed commercially 
one may not be able to "follow the free" until the bitter end. !l! 



3I? For example Kelly (199B) amous^ ■■ )u irized network econom) ito short liners such as 
system* have to open up, or die." 
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4 Intellectual Property and Its Discontents 

This chapter discusses the evolution of legal and technical protection of 
software. Some commentators have criticized thai tin' continuous expan- 
sion of different o\ or lapping inlel kolunl properly laws over software has 
implied thai the law is now substantially nut of balance. We end fhe chap- 
ter by reviewing the evidence and discussing I hi- possibilities of private 
balancing of intellectual prope-rlv 1 laivs Ihmu^h open source. 

4.1 Challenge of Software Protection 

Since fhe emergence of computers after the Second World War, there 
was intensified academic discussion of the legal status of software. The 
main alternatives of copyright and patents were under closer study al- 
ready in the 1960s. !,! 

4.1.1 Early Discussion and Practice 

First patents. The first form of intellectual property explicitly granted to 
software was probably patent.--' 1 In Cermany. two computer scientists pat- 
ented what may consliliilc a software algorithm as early as in 1957. 215 In 
the United States, there was also i nova si no pressure towards the Patent 
Office to start accepting software patents.' 1 " Applied Data Research's 
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(ADR) became the first company, u-hich was granted a software patent in 
1968 with commercial importance." 7 

Other nimpanii's followed ADIi's k-adr 1 ' Annthi'r early commercial 
patent applicant was Whitlow Computer Systems, which was able to pat- 
ent a hidden sorting feature- in System/ 360. Jl " W-'ithlow also competed with 



1 software. Company founder Diune VVliitlovv later ex- 
w it was patentable because Martv Coot/ had started the 



ball rolling in 
System/ 360 co 
forma nee. A 1th 



The early practice of paten 
Neither courts nor patent off 
protect software during the d 
troduced and become populai 
software increased enormous 
erilm;', olea 



a temporary halt in the 19^ 
patenting as the legal form 

l7CVs, the volume of develof 
rms entered the industry, f 
ructuring stage. 



HP2SII 
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Copyright. While palenl~ dominated the industry discussion, the first 
US copyright registration for a software product was recorded already in 
1964. ! " The need lo rlarify I he li--g.il slalus of software continued lo grew 
especially as software mass markets were aboul lo form towards the late 
1970s. Companies started to develop "shrink-wrap" contracts into soft- 
ware packages because it i\ as n't clear il software copv rights to non-literal 
object code were valid at all. 229 

The problems of copyright were illustrated in the case Dnii! Casli Systems 
IK jS&A Group a company lost a copyright suit against a competitor that 
sold its computer game without authori/.atiou ■■ 1 The competitor h.id liter- 
ally copied object code fiom a physical game module, then repackaged 
and commercially distributed it. The lower court decided in 1979 that 
copyright did not cover "object code". Further, appeals court stated that 
the game wasn't even under copyright since it lacked proper copyright no- 
tice; there was one in the manual but not in the game module itself. 

Sceptical practise. Despite the heated discussion, many corporate soft- 
ware companies were no I I ha I worried ahoift I he (u/./y s la I us of legal pro- 
tection of software. A good example is the conclusion from an industry 
study in the 1970s where over a hundred software companies answered 
[-[ueslions aboul I ho legal conical ol software licensing: 

"Many of the firm> siuveved wore not greatly concerned with le- 
gal protection of soil ware; many chose nol lo answer the queslion on 
preferred mode of legal proteci ion. Those « ho did answer displayed 
a strong preference lor contractual restraint through trade secrecy 
over either patent or copyright. ... only a small minority (4 percent) 
of respondents reported having abandoned the development of a 
program for lack of protection."" 3 



m Band and Katoh (1995), p. 71. 

" Sl'l' e.g. Tyler ( I ''H''! pp. I I - for unenjf of rlie early discussk 
''Data l_".i^h SvstL'm-i v. JS&A Croup (I'M)) 
" s Milk-ret ill (1978), purl lit CONTU. 
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the US Patent Office, h. Europe e.g. Koktved^r.i i -.,n T ,™,i .^-ris approach ever 



IMIl-.J.I.I-C ITJAI I'KOI'l- K'l'Y A N D ITS DISC OKI TNTS • Sih 



The provisions further explained in a general utilitarian spirit that:" 6 

"The primary pin-pose of the protection granted is not to .allow 
proprietors lo profit from .1 period of exclusive rights as a reward for 
the creation and disclosure of computer software, but simply to en- 
courage creation and di-su no nation ol computer software and to 
prevent the misappropriation of tin- results of another's v.iluahle 
work. . ." 



was dropped in l'W/5. " Insiend, copyright laws were simply amended to 
include software its another new category among other literal and artistic 
works. The proposed limited term and optional registration system didn't 
get enough support in the international intellectual property regulation of 
software. 230 

4.2 Copyright and Its Limits 



Paring the {•>Hi'~ Lop night aw s arruss the w odd were amended to in- 
clude computer programs ,is another category of protected works. The so- 
called inLoropcrabihLv debate the:', defined the legal rights of software us- 
ers in more detail. One can argue that software copvright is as of today a 
settled area ot law without auv radical legal development in sight. 

4.2.1 Software Enters Copyright Law 



A decisive point towards copyright came when the US National Com- 
mission on New Technological Uses of Copyrighted Works (CONTU) rec- 
ommended in its [97ti reporl lo apply only copyright lo software: 



i :.:.( itjai i'koi-evk i v and its disc:om tnts ■ *r 



"The new copyright laiv should l.n' amended I) lo make it explicit 
that computer programs, to the extent tliat tliey embody an author's 
original creation, .ire proper subject matter of copyright; 2} to apply 
In all compnli'r uses hi copyrighted orngra ins bv Ihe deletion iif I he 
present Suction I 17; and 1) lo a'-Mire thai righllu: po'.'-e---ois ot cop- 
ies of computer programs can use or adapt these copies for their 



subsequently the first country to introduce a specific 



example, a 1985 WIPO meeting noted thai 



m copy- 



"...a great number of participant- developed arguments in favor 
ot copyright protection of computer programs; patentability of com- 
puter programs p,:r sc had been ruled out under Ihe law of virtually 
every country... copyright, in its development, had proved to be 
flexible enough lo extend to works of a technical nature." 

(shrink-wrap) license- started to explicitly mention copyright and most 
companies relied on copyright a- Ihe main legal mean to backup the li- 
censing model. 

4.2.2 Interoperability Debate 

Issue and arguments. The limits ot software copyright soon became 
tested in the so-called i nleu >peiahili I v debate. Ihe question was whether 
non-literal elements such as interfaces were copyrightable and whether re- 
verse engineering should be allowed. Main- loading sottiyare products in 
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I he I 'JSCs h.id inU'ropornhlo in If.' i hieos and I he custom of it 
ing was in raosl cases considered perfectly legal. 



I ■'or example. MS-DOS ivns designed to bo interoperable to some 
extent with nt the time popular 111 ici'00oni|.'>iiti.'r operating system 
CP/M. MS-DOS was actually written because there was a demand 
for a simple operat ing syslem running on I ho now Intel proros- 
sors and Digital Research, the developer of CP/M, was still working 
on CP/M-86 with no information on when it would be available. 



MS-DOS were designed to be quite simila 
also possible to translate CP/M applicatio 
Digjta! Research never initiated ,uiv legal ,k 
ers of MS-DOS nor Microsoft." 5 



to run in MS-DOS. 
n againsl the develop- 



Band and Katoh identified three lobbvk'.g groups in the interoperability 



1. Ultreprotectioni 
both interface! 
copyright. The, 



/ho believed that softwar 
d reverse engineering si 



copyrightable and 
d be protected by 



ich accepted sol'tivare 
engineering and inter- 



ted^ogSl'developn ! i i. : i i P i . tmsoi vrsnc^e»p!alned! 




: " TtiL' f.iiinnj- hl-fcrv i>f .VIl.TiiMill -.i'1'ln- StMCk: 1 . iviv iipL'T-jlin.; -.vsk'm - at the lime called 
Q-DOs '.Quick jj'.J l.)l:tv I 1,-1. OpLTj[ini;'M-;:[fm! In [hi- I run! oi lijsil.i! Hosi-jri-h Is aruulKr 
story. Riju'tjl Research eventually pull is led [hi it I P H-B6, later renamed .is DR-DOS, in 1983. 

™ Band and Katoh (1995). P 
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face protection in particular. The basic economic nrgumenl went thai 
it copyright would be given to an interface of a de facto standard 
software product, then Ihe monopoly power would also extend lo 
I he markets of compaliblo software-. In general, cop v right to an inter- 
face would cause more i ncompalihilif v in networks and less social 
benefits." 5 

3, Advocates of ini::i>ii,il ce.pi/iigl:l who basical ly wenl against the whole 
idea of software copvrighi in side with re\o:se engineering and in- 
tertace protection. This, group was [end by Richard Stallmau and 
they relied on ideological and ethical arguments. Stallman wasn't 
verv influential i:'. the act'.; a I debate lull raL'.or ser\ ni as an ease tar 
gel for ultra protectionists w bo tried to bundle him together w-itb the 

Europe. In Europe the debate centered on the hearing process of the 
proposed software copyright directive?''' There were two more or less equally 
strong parties fighting against eaeh other a clear contrast to the US where 
me supporters of inieropembil \'.\ ban siymiiiranl h loss industry backup. 
In Europe, a number of dominant US companies of that era (Microsoft, 
IBM, Apple, Lotus, etc.) established ultraprotectionist Software Action 
Group for Europe (SAC.k). which was aiming lo get as stringent law as 
possih.u lo en rlai I '. ~.e I u ropean com.peli: ii'ii. I hoy we:e lobbying to add 
u-er interfaces under the scope oi copyright a- d, per;-,aps more impor- 
tantly, trying to ban reverse engineering altogether. To counter this threat, 
mostly European companies (Amstrad, Bull, Olivetti and Fujitsu from Ja- 
pan) formed European Committee lor Interoperable Systems (ECTS), 
which advocated a more balanced view. The latter group also received 
some mixed support from the academic community. 237 



™ See e.g. Mencll OWW. for ,i compri'lvn-ivi' li-l i>i [hi! .lrsumenl- iisrd by differenl parties 
see Band and Kaloh (1995), pp. 99-101. 

■ i i copyright 

-'■ See e.g. Dreiur i I 1 " 1 1 :■ . - -'.■ni-..k. '.. h-:i-^ i:u.t h! .u t\- .... ,vi t-,. inli'ii'piT.ibilitv issiu> pub- 
li^hftl in one piirti.'M.i. i..in--.i' I l i I n: |'i\i r ill. 'III-. "i.C l'iopiy:v Ri'vi.'.v I a I irinj' NS'I- I'I'I I. 
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In the end, I he LU Commission sided with SAC.P and m<ide a proposal, 
which would have made it nearly impossible to create interoperable soft- 
ware. This wasn't < he end of the ease, however, sines the European Par- 
liament chose to support PC.'IS insiead. Parliament adopted a substantial 
set of amendments to the proposed directive, including three key amend- 
ments dealing with the i utcrfacc nnd reverse engineering issues. In the fi- 
nal directive le*l as accepled in 1 L )')1, interlaces were not under copyright 
and reverse engk'.eerk'.g lor iiiterooerabilitv w as allowed. 



United States. In the US, the debate was solved in the courtrooms right 




about a component that allowed software interoperability to different 
hardware .systems. Altai's programmer had originally copied some 30% of 
Computer Associate's source code but when Altai became aware of the 
copying, they rewrote it. Computer Associates went on to argue that also 
die rewritten component infringed their copyright. 

Both parties received support from oilier companies and different in- 
dustry lobby groups. Large IT enterprises of the time including IBM, DEC, 
Microsoft, Lotus. WordPerfect and Apple supported an ultra protectionist 
v irw. their lobb\ group railed Soil '.wire Publishing Association (SPA) a:- 

Borland, Novell and former SPA member Compaq explicitly disagreed 
with their position. American Commillee lor Interoperable Systems 
(AGS), which included les- k:'.ou n companies such as Storage Technol- 
ogy, AT&T Global Information Solutions, Amdahl, and broderbund Soft- 
ware, further supported Altai and had a more balanced view.' 35 

In Computer Associates v. Altai the court rejected an earlier judgment, 
which stated that non-literal element:- such as structure, sequence and or- 
ganisation of a computer program would he generallv under copyright.™ 
Instead, the court went on to argue that copyright should not cover areas 



"* Biind and Katnh (twa. p. |ili-, ..^i lLm -..ueL; iIum' Jil'k'iv.i: ^iMiip-: .:iul til fir intentions. 
:u In the earlier taw Wlvljn v. J.idim il'is'ra .-, ,,,ni- h.i.l -t.ill.J th.it - copyright pruti-ction of 
computer programs in.iv ever :\ l-ivo-id thr p Ionian-.-.' I t^'-.-il cnaV :e ti'.'ir -tr Lilian', sequence, 
and organization'' 
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where ideas merge into expression. H stated thai programmers have less 
design choice in: 

"(1) mechnnicil specifications of Ihe computer on which a particu- 
lar program is intended io run; (2) eompafibiliu requirements of 
other programs with which a program is designed to operate in con- 
junction; (3) computer manufacturer's design standards; (4) de- 
mands of the industrv being served; and {'->) widely accepted pro 
grainniing practices within the cinnpuler industry".™ 



ended in the favor of Borland and also against interface copyright. Lotus 
had claimed that Borland infringed the copyright to Lotus 1-2-3 spread- 
sheet by copying most of the structure of its menu system. At first in- 
stance, the decision was in favor of Lotus but after a complaint, a federal 
circuit ruled in favor of Borland. The court noted that the question was 
about a "melhod of operation" and stated: "the 'expressive' choices of 
what to name the command terms and how to arrange them do not magi- 
cally change the n n copyrightable menu command hierarchy into copy- 
rightable subject matter" - US Supreme Court evenlually took the case but 
was unable to make a decision: the yote was split 4-4 and the earlier deci- 
sion became final. 

4.2.3 Current Extent of Software Copyright 

Copyrightability. II is now well founded thai copyright covers any 
original computer program as a literal work w hether it is in source code or 
object code form. For exam pie, according to sottw are copyright directive, 
"Member States shall protect computer programs, by copyright, as literary 
works within the meaning of the Berne Convention for the Protection of 
Literary and Artistic Works". Only original practical expression is under 
copyright; non-literal elements, ideas and program functionality fall out- 
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jointly. 144 In open source development, thy crucial issue usually is, whether 
a given method of using existing programs as the basis of a new one 
should be counted .is modification of th,' exist in;>, ones (and subject lo the 
control of the original author) or the creation of completely separate new 

Moral rights. I'inally, copyright includes so-called moral components 
the most important and univo:^.i!lv ,u ll'|-1l J lii inj. .lLLrjIuitin- and repui.! 
Hon.' 4 ' Attribution menus tli.it tin. 1 iiutluir I us the r i l; 1 1 1 ol recognition of his 
authorship. Thus, tor example the removal of author name from the work 

Reputation means, roughly put, that the work can not be modified, al- 
tered or used in any ways that would harm the reputation of the author. 241 ' 
For example an intentionally low qualitv modification of popular open 
source software with many program mini; errors added could infringe this 
right. 517 

Liability. Although roo\ right liability rides have not been harmonized 
to the extent the substantial law in international treaties, the liability stan- 
dard is uniformly strict liability. This means that the copyright holder has a 

ment has been willful or not, and even whether it has been made by a 
business of by indi\ i duals. VVi I II'liI ne-s in id economic interest may only af- 
fect the amount of damages and compensation awarded to the copyright 




iilk'i- l.l.es too. 

! * For example in Finl.rid I he Sjpieme (Ann" h.is n.ett'.ed Lh.nl the ■ninminr aim pens.i lion fn-,i 
software copyright infringement is the ■\MncS:mS price nt a license" (KKO WS:91). If the net is 
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4.3 The Return of Patents 



\ol rviTi'.nii' accepted after inicroperaNjtv deb .He toe Ieci.il prolcc 
tion of software was a settled area (if law; copyright had only showed its 
limits. Some academics proposed the :vron siiii'r.it inn of (he siii generis ap- 
proach but it never realized into actual ymlicv proposals." 1 ' 1 Instead, the in- 
creasing use of patents rose to dominate the policy debate on software 

4.3.1 United States Leads 



It is commonly believed that the US Supreme Court case Diamond v. 
Diehr decided in 19M1 was f hi- start in^; point of incrcisin;; software patent- 
ing in the United Stales. In llie case, the court slated that 2 '" 

"A claim drawn to subject m,Hter otherwise statu Utrv does not be- 
come nonsl.ilulory simply bemuse it usrs ,1 mnlhim.i: ir.i I formula, 
computer program, digital computer." 



vention consisted only of a mathematical algorithm it wasn't still paten- 
table. Later court cases have however pushed the abstract interpretation 
problems in side favoring more extensive patentability of software. 251 
Thus, in 1996, the USPTO published more liberal guidelines for the exami- 
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nation and granting of software patents. The <;iiidelinos essentially staled 
thai the utility of the invention as a whole should be examined in the first 
place before a del a Mod assessment nl" whether f he invi'nl ion is solely based 
on an abstract malhemal ical algorithm: 152 

"Office person 1 id will no lun^or bedn e\, ruin, i lion by determin- 
in;; il" .1 claim recites a "nmihi in.! I ir,;l algorithm.' Rather, I hov i\ ill re- 
view the complete specification, iniiudiiej, the detailed description of 
»n, any spetiiio einh<idirneuts (lint have boon disclosed, 
,■■ specific utilities that have been assorted for the 



Software patentability received mixed response irom the US software 
industry. In a public heariue; in 199-1. companies such as Oracle, Adobe 
and Autodesk opposed patentability while IBM, Microsoft or SUN were in 
favor either unconditionally or proposing improvements to increase the 
quality of patents. 2 ' Soon atterw aids towards the end ol 1990s, when more 
extensive software pa ton I a hi lily had become I lie norm, companies went on 
to adopt more favorable public positions towards patents and started to 
gather paten I poll folios o!" I heir own. 23 ' 

4.3.2 Europe Follows 



European Patent Convention and its interpretation practice. At the 
other side of the ocean, software patents remained in the periphery for 
longer. European Patent Convention, signed in [973. stated that computer 
programs were not patentable "as such". On the one hand there was a 
need for legal claritv but on the other- hand it was considered important 
that the development ot a now industry would not be hurt by too strict 



"'SK'i'K'ttiunS.J for statistical evidence. 
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definitions and <i calegorical denial of software patents.- '" Huropean 1'alenl 
Office's first examination guidelines from 1978 didn't rule software pat- 
ents out but slak'd still somewhat cautiously: 

"A corn pi! lor program may take various forms, e.g. on algorithm, 
a flow-chart or a scries t>l coded instructions which can be recorded 
on a tape or oilier mach i or-- read able record-medin m, and can be re- 
garded as a particular case of cither a mathematical method ... or a 
presentation or information ... If the contribution to the known art 
resides solely in a computer program (lien the subject matter is not 
patentable in whatever manner it may be presented in the claims, 
for example, a claim to a computer characterised bv having the par- 
ticular program stored in its memory or to a process lor operating a 
computer under control of the program would be as objectionable as 
a claim to the program per se Or the program when recorded on 
magnetic tape." 

hollowing the policy changes in the United Stales during the lySDs, 
European Patent Office started to accept software patent applications more 
liberally. In 1986, much like in Diamond v. Diehr, EPO decided that an in- 
dustrial method implemented in a compuler program and the necessary 
hardware was patentable even though the innovation resided solely in the 
computer program.'"" In 1998, much like in /ir Ri: Alnpjiat, EPO went fur- 
ther noting that:' 57 

"...a patent may be granted not only in the case ot an invention 
where a piece ot software manages, bv me. ins ot a computer, an in- 
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dustrial process or I lie working of n piece of machinery, but in every 
case where a program for a computer is the only means, or one of the 
necessary means, ol obtn in ins 1 , .; technical effect ... for instance ... 
achieved by the inlorn.il fund ioning of n computer itself under the 
influence of said program." 

In other words, a required "leohnical effect" for any computer- 
imp lemon ted invention didn't require ,mv hard ware environment. After 
this decision, it isn't difficult to think thai software "as such" is indeed 
patentable contrary to what El'C literally says. At least it is clear that in 
practice software patens have never been banned in Europe. In addition, 
the practice of granting patent- has not differed fundamentally from the 
US. 



Recent political debate. At the end of 2000, a diplomatic conference 
considered whether it was time to codify EPO's practice and remove the 
"as such" language from El'C. lo the surprise of manv, the meeting did 
not remove the language, hide pen den I programmers, some small software 
companies and open source enthusiasts had organised to lobby against the 
change and in the end convinced I he majority of HIT member states to re- 
ject I ho proposal.' 5 " 

Meanwhile, the EU Commission had started preparations to harmonize 
national legislation- regarding sultivare patents. ~" After a consultation pe- 
riod, Commission published a directive draft in 2002, where it wanted to 
clarify that software was indeed clearly, but also limitedly, patentable in 
Europe.™ An intensive public discussion id km ed including open source 
activists, individuals and --onie small sott'.vare companies opposing so::- 
ware patenLil'il i:v altogether. Maiulv !a:ge -oILwarc and tc!eeommimica 
lion companies, patent at tome vs. and other intellectual properly special- 

Green Paper (1997), pp. 16-17. ' ' 

As an important detail, the original directive proposal ni against the IBM decision Eicim 
1999. It would have ciHlifk'ii tin' p.ULiit.iliilirv uirL'ii.i "ar;:i'!v .H-oi^uing to rht? V1COM decision 
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of studies were commissioned lo examine the public policy benefils and 

Tn 2003, the opponents gained victory in I he Parliament's first reading. 
Significant amendments were voted lo the directive proposal. For exam- 
ple, it was clarified that any software operation aimed at interoperability 
never constitutes 11 patent infringement. AKo, pure data processing would 
never constitute a patent infringement. II defined that "the processing, 
hauling, and presentation of information do not belong to a technical 
field, even where technical devices are employed for such purposes". The 

o;;d reading at the parliament. Cha:'.ge~ are possible. 

The European discussion has differed from the US in several respects. In 
the US the patentability critique is targeted towards the requirements of 
novelty and inventiveness - not towards a categorical limitation of soft- 
ware patentability ("as such" -Linguae/'!. In the long-term, issues in the ac- 
tual use of patents such as competition policy, limitations on liability and 
patent claim interpretation have become more relevant than patentability 
criteria. Perhaps the luuopean discussion will again follow the US and 
move on to the critique of the patent system as a whole after the directive 
process is finally complete. 

4.3.3 International Policy 

United Stales and different trade organization pressures have pushed 
countries all oyer the world to generally provide up-to-date patent laws 
providing, for example, legal protection to pharmaceutical innovations. 
Software has followed in the side. Critics have argued that software mar- 
kets differ significantly from pharmaceuticals. Since software development 
is generally not that capital intensive, even eompauies from developing 
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This makes one ask what are the possibilities of each country to have a 
specific policy towards software patents? The Treaty (in Trade Related As- 
pects of Intellectual Property Rights (TRIPS) signed in 1994 as part of the 
World Trade Organisalion's (WTO} Urui;iun Round negotiations, sets 
minimal rules for nationa' patent laws. Article 7.7 ol the treaty states: 

"...patents shall he available for any inventions, whether products 
iir processes, in ah fields ol tec:'. n el i >gv, p:o\ idcd thai thev a:e :'.ew, 
involve Lin inventive step and are capable nl indu^tiial application" 

country should accept software patents. " I here seem-, to be nothing in the 
wording of the article, which would limit the patent protection of soft- 
ware. However, a detailed legal interpretation of the article isn't that sim- 
ple. One can go the basics and ask how to define a software invention. Can 
software be invented at all 1 Are software inventions capable of "industrial 
application"? 

Clearly, TRll'S Ire.ily can be used as an argumenl for wider software 
patent protection and, still, it leaves enough room for sound economic pol- 
icy discussion, which lakes into account the interests of the local software 
industry and consumers. Holh very wide and narrow patentability of 
software is possible. In the Unites States, as an extreme example, the field 
of patentable invention- has graeluallv c\ tended from software to include 
even "business methods" and other more abslracl ideas. 

4.3.4 Current Extent of Software Patents 

Patentability. Only inventions that are new, include an inventive step 
and have industrial application can be patented. In Europe, inventions 
must also meet the requirement of technical effect. As is usual with such 
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legal definitions, the requirements ior patentability hove almost as mony 
interpretations as there are readers. 2 " 

The US patent law does mil mention software or computer programs. 
European I'alenl Convention instead does, but as noted above, in practice 
it doesn't categorical I \ limit the paten'.abililv ot sol'Hvare. J " ! It is commonly 
believed that the European Patent Otliee has aeceplcd tliousands of pat- 



i the US 



Rights and exceptions. A valid patent gives the innovator an exclusive 
right to the commercial use of the invention. For example the making, 
marketing and selling of a product that includes or indirectly utilizes the 
patented invention is nol allowed. In practice, then, patent covers much 
broader area of activities than copyright. The exact breath of a patent de- 
pends on the actual claims (or mote exact I v I heir in I crp relation) in the pat- 
ent application. 

Patent laws also typically include several exceptions for n on -commercial 
or research use and prior use. Trior use exception means that an earlier in- 
nocnlo:- who hasn't applied ior a patent can continue Ihe use ot" the inno- 
vation without licensing concerns. However, expanding the commercial 
use of the innovation is not possible. 

Liability. As wi::-, coevngh:, the liaMhti standard lor 'ja'.enl inmngc 
ments is strict liability. One kev ditterence however is that since patent 
rights apply only to commercial use ot the invention, individual non- 
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commercial infringement may be exempted from liability.™ Also the 
amount of compensation for infringement depends on whether the in- 
fringer has acted willfully. 

4.4 Technical Protection 

Practical enforcement problems ot both eopvriidit and patents have 
spite many hopes and new initiatives, copy protections haven't offered 

4.4.1 Early Copy Protection Systems 

Different technical ways to enforce usage restrictions on software were 
developed right after (he early corpora te software product markets started 
to form. 2 " 7 Later, when so If ware mass- markets evolved in [he early 1980s, 
software producers started to use extensively different copy protection 
mechanisms to prevent unanlhovi'ed eop\ in;;-" VI any early copy protec- 
tions techniques were based on hardware tricks, tor example, the popular 
spreadsheet program Loins 1-2- .1 had a lollowi n» kind of system: 

" The program required the user to initial the I 23. kX l ; loader u ilh 
owner information before the program would run. However, this 
initialization could onlv be performed on the original system disk. It 
turns out that the system disk contains a specially formatted track, 
which mu>t be present lor ihe initial i/.atiot! urocess to proceed (this 



software are bringing ] iq upon thi He also m idi ir interestingly that Apple rep- 

resenlativi:, .is cnntr.v.1 m.'nv iitlm-.. h.ij .vriirvn:.\i tli.u llu". i.nei ..l'II .j camp liter svsrein 
"if it looki harsh or threatening". 
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track is completely I i-.is1h.hI by the insiall program after the disk is 
initialized making it im possible In reverse the process)."™ 

The copy protect ion systems did n't hem ever solve (lie problem of copy- 
right piracy. Instead, MiKiv.iro ouver-. became annoved since copy protec- 
tions compromised usability. 1 '" For e\amplc, when hard disks became 
more popular and ropv protections efferlk i-ly pre yen led software installa- 
tion on the hard disk. (. opv oroU'riious ,dso prevented backup copies. 

"So copy-protection removal software was born. Its original intent 

and buy another copy if one or more disks went bad. And many re- 
fused to pay software companies up to US$25 PER DISK for re- 
placements. I hey would simply bin 1 a k'ss expensive product.""' 

In the end, none of the software copy protection initiatives, were they 
based on hardware or software, proved successful enough to become 
standard. The role of ropy prolerlions was re-cv.il ualed and many leading 
software companies chose no! to use them at all.' ' As the markets for copy 
protection systems dried out well before the 1990s, the software industry 
had to start tolerating unauthorized Loiiving to some extent. 

4.4.2 Anti-Circumvention Legislation 

Legislation once again trailed behind the developments in the market- 
place. A 1988 case had explieitb sLitcd that copy protection systems did 
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not enjoy any spi.vi.il k-e,,il protection in the US.'' ' However, as quick as in 
1991, EU's software directive came to add a new rule, which stated that tlie 
circumvention of frrhnir.il ruin 1 prolcrlions is ilky.nl.- 1 United States fol- 
lowed in 1998 with the implementation of Di;;it,il VI i llennium Copyright 

Act. !7i 



the copy pro 



early 2000s, which were in practice easily circumvented by virtually 
anv computer user. Since [hose protection systems only made CD lis- 
tening more dillirult to music buyers, labels had to stop using them. 
DVD copy protections have lived longer although by now the sys- 
tem can he easily ri rcu invented with j'.rner.illv available soil ware. 

4.3 Is Technical Protection Effective? 
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different capabilities .1 n it interests hi circumvent the systems. 2 " Software- 
based systems work perhaps against what one could call normal users. But 
the power users, who are able to ronfi^ii re Ihi'ir computers and media de- 
vices outside man ii.i Is, will always he able lo find crocks from the Internet. 
Legislation that prohibits the u-c and distribution ol' sucli crack programs 
luis not had ,niv sij;iiitic;i:!l eiicet tor their n\ aiLibilitv. Hnally, hardware- 
based solutions may raise the bar to crack the system even out of touch 
from the power users." But so far there h.ivc always been professional 
crackers who have in tact competed u ith each oilier who is the first to cir- 



Normal user Power user Professional cracker 

No technical Good technical Excellent technical 

knowledge knowledge knowledge 

Any protection system Software-based Can eventually crack 
works systems do not work any system 



4.4.4 The Promise of Trusted Systems 



Despite the unfortunate history, then' remain (hose who believe that 
copy protections will come hack and prevail one day. One argument is 
based on the idea of ii r-li'a com^uiing, where every I'C" in the future would 
have a standardized ha i d wa re-based security system enabling among oth- 
ers copy protection. The arirument is currently ■idv.mced by Trusted Com- 
puting Group (including IBM, HP, Microsoft, SUN, Sony, Intel and AMD) 
and strongly opposed b\ [iiternet activists campaigning lor user rights and 
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privacy.™ Another argumeril >;oes Ih,i( in the future the increasing fea- 
tures of handhelds devices and game consoles with embedded software 
may sirjnifican I ly lower I hi' market share of jjenpial purpose PCs. 

A concern for open source developers is that if ,inv of llie trusted com- 
puting proposals iv on Id eventual II v become ,1 standard, it would mean that 
users do not anymore have unlimited access to their system. It may be 
possible to build copy pro I eel ion systems, which would be effective in 
normal and power user groups. Further, such a trusted system may re- 
quire every software producf to be authenticated bv third parties who may 
not prefer open source."' 

4.5 Are Intellectual Property Laws Out of Balance? 

One can argue that the continuous expansion of different overlapping 
intellectual property l.iws over software has implied thai the law is now 
out of balance. Hut is il really so? Can open source balance the expansion 
trend? 

4.5.1 Balancing Principle 

Conflicting interests. One of (he Hmdami'iilal principles- of intellectual 
property laws is the ,iim at balance between the interests of rights holders 
and the general public. On the one hand, absolute 'mwopok pow er w iih 
unlimited exclusive rights would arguably unuceessarilv restrict access to 
culture and stifle innovation. On the other hand the existence of limited 
exclusive rights can be justified Iw utilitarian (iiiLentlve theory | and moral- 
pliLosoulncal Irian'-- right to i'.is personal creation) principles. 

Public domain versus regulation. From a praiiiial perspective, intellec- 
tual property protection can be thought to be arbitrary; in the case there 
were no copyright or patent laws, any i n forma I ion or know-ledge would be 
free for anyone to replicate, build upon, and use. Also the very nature of 

computing Is a more adequate term ■ . . -. bi I listed computing initiatives. 
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software as fully replicable digital in lor 111,1 1 ion makes it impossible lo con- 
trol unless there is t-xplii-Ll legal regulation. 

Therefore, any aspects or pari of software products where the intellec- 
tual property regulation does nol reach remain effectively free to use for 
any further purpose. Indeed, neither eopvright nor patent or any other in- 
tellectual property right fully covers all aspect- of software. For example 
copyright doe, not apply to those p.rts of source code with only one pos- 




typically an algorithm in -onrce code or other clearly separable subpart of 
the whole software product. Also patents have exceptions and so on. 

4.5.2 Expansion Trend 



Implicit balance. Historically, intellectual property laws have lagged 
behind technological development. So has it been with software too. As 
late as in the 1970s legal issues were rarely taken into account at software 
development even within the largest companies. 2 * 2 In the early corporate 
markets, when each user signed a separate contract and the possibilities 
for users to copy soil ware and bene 111 from doing so were limited, contrac- 
tually enforced Irade secrei law turned oul lo be the preferred legal form 
(if anything was needed) to protect sol'tu are secrets. At that time it wasn't 
yet clear whether copyright and patents would apply to software at all. 
Nevertheless, it is important to note that the industry quite effectively 
achieved the inlciil of tin' inli'iliViini) proivrlu lo create new works and inno- 
vations for the benefit of both the society and individual creators and in- 
novators - without a 1 iv explicit legal regulation. 

valuable software mass markets of the 1980s called for different means of 



1 National Research Cuumil (1991), p. 5. 
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legal protection antl the book and record publ ishiop model based on copy- 
right proved useful. Patents also returned into the spotlight in the 1990s 
when the limits of copyright became obvious. Now most of the big soft- 
ware companies have adopted a pro- pa I en I policy and slarted to build 
portfolios of their own. 

Table 7 below summarizes Jillereii: protection methods used in soft- 
ware products dun rip I ho industry history. 

Era Users ririmixilers 



in!'!'. 1 .'. Difil'iCil ,v..",-- ' i :>■.■ / ■ i- ! r r i s Ij/si:>n.'. 



Some of the major Lopvri^ht ,md patent policv events during the indus- 
try history are summarized in the timeline below: 
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technology copyright open source patents 




r.'^ii'e II- Evolhiia I'.'' ■'. ;.' .'\r i.'r.Ao/ii/ I'.'/W.in/. 

The legal development ol software coin riejit and p.iteiits has been far 
from self-evident. The indnslry has witnessed difficult policy bailies in 
almost all major ky.nl developments (mm I ho inlempcohi lity exception in 
copyright to the recent debate about the .lpplicnbility and coverage of 
sottivarc patcnls. Il anvtlnn i;, it e.in be .1 re.ueci tli.it ti'.e cop\ riidit b.isi-- ol 
software is rather sl-LLIl'J and balanced. One must adir.it. though, that pat- 
ents are currently he.ilcdlv debated. While the : ole id patents is increasing 
the future remains still uncertain. Further, most id the alternative propos- 
als to copyright and patents from sin yfin:. protettion to technical copy 

Is the balance now endangered? Some commentators have argued that 
the expansion trend li.is end.ine.ered the baLmee of interests behind intel- 
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lectual properly laws/" '] ho scope of" dilieivnl i 1 1 1 e 1 1 1. 1 l" 1 l. i a I properly rights 
has indeed continuously expanded to cover new valuable aspects of soft- 
ware thus strengthening the rcl.iltvc power of those, who can acquire and 
use the rights. Anv polontial problems are further multiplied by the com- 
bined effect of different light-. Software is torlav covered not only by 
copyright and patents but also trade secrets, technical protection, con- 
tracts and trademark-. The imlorlu nato outcome ol I ho protection trend is 
that copyright and patents aniens '".her lights, m.iv in practice overlap.'" 
These overlaps can tu ether contribute to the fragmentation problem and 

ing becomes more difficult and costly. Overlaps are also a major risk in 
open source licensing, as we will discuss later. " A user may longer trust 
that licensed software covers all possible iiueilcctual property rights just 
because it is very well possible that some unknown third party ha.s for ex- 

4.5.3 Open Source as a Balancing Force? 

individual authors and software users over the traditional intellectual 
property right owner and proprietary licensor. I'll is applies, however, only 
io the ways in which intellectual property rights are being used in practice. 

Open siva ice polic\ ach ocafes have realized thai the formal legal iir-tLti; 
tions are much harder to influence upon than informal social and ethical 
norms. The first major battle where advocates have had real influence is 
the software patents controversy in Europe where it is tar from certain that 



381 As noted, copyright i - 1 - ■ i ways Co' era II..- whole program and a patent may then cover 
-'si™-1i, inii.l. 
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their opposing arguments would prevail.-" Open source lias brought 
again notable balance to the patenting discussion providing a credible 
counterargument to Ihosi' who propose extensive US-style patentability. 
There is hope thai also the law on software pa ten Is ultimately becomes set- 
tled and balanced as Kiflu are copv right already largely is. 

At a more general and global iulelleetu.il pmpertv policy level, World 
Intellectual I'roperlv Organisation (VVII'Ol is in the key role. It has been 
criticized of pushing in i:s agenda an :i i'liori principle of "more protection 
is always better" without rnueh economic analysis or reality checks. 3 " In 

pressure from BSA and USPTO the meeting was cancelled. An USPTO's 
official made an uneducated but revealing commenl in public noting 
that: 215 

"To hold a meeting which has as its purpose to disclaim or waive 
such rights seems to us to be contrary to the goals of WIPO" 

In 2004 consumer and civil society groups, campaigning for open source 
among others, were finally able to push alternative perspectives in the 
WIPO agenda from a new direction: allying with Ihe interests of develop- 
ing countries. Their proposal, which was accepted by WIPO for further ex- 
amination, essentially corn: hided that: J "' 

"A vision thai promote-- the ahsolule oenetiN ot inlellectual prop- 
erty protection without acknowledging public police concerns un- 
dermines the verv eredibilitv ol tlie IP system." 
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4.6 Concluding Remarks: An Open Perspective on Intellectual 
Property 

As we saw, intellectual property laws have evolved to cover software 
products in finest derails. Today, copyright, patents and technical protec- 
tion systems are applied to govern tlie use of software products. But are 
these laws really necessary lor licensing? I his is ,1 crucial but yet unan- 
swered question, '['he fact is thai software has been licensed even before 
there were any software copyright or patents in existence. In practice, then, 
intellectual property enforcement has not been a fatal problem for soft- 
One must be careful not io mix copyright on<\ patents. One can argue 
that the function of patents in the software industry has not been to enable 
licensing in the firsl place, I'atenls give the rigid holders power lo exclude 

its holder much power to exclude other- since copyright covers only code 
and the code can he always rewritten to cover the seme desired functional- 
ity. Nevertheless, copyright enables some amlwl oivr source code reuse. 
Some open source licensing model- e—ential ly build on the possibility to 
control and enforce recycling. 

The difference between the power to exclude and the option to control 
source code recycling is notable. The first, based on patents, applies to 
every software product even if they are independent creations. In this 
sense, patents are usually considered to go against the principles of open 
source since they ran slop tin' creation of new independent works. The lat- 
ter notion of controlled recycling, however, fits with open source princi- 
ples. One may first require source code publication and then apply it to the 
direcl derivatives of I In- original code. In Ihis way, copyright enforces the 

In fact, open source i- developing copyright toy ards the original idea of 
droit d'attteur. 2 "" The ronoepl of a copy is dismissed, since in open source 
rhetoric the problem of copying belongs lo the 16" century. Authors' 
light-., as thev were i.nigina'.l \ developed in the IS" century France, went 



' Set „I B „ Mt'Ugrr «in,i ]«. S ,T (20112), pp. <)4-')n. 
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against the rights of I hi' pi inline, press owners u ho con (rolled the reprint- 
ing of copies. The commercial printing presses of the 20th century - soft- 
ware publishers, record Libels and (he like - reinvenled the concept of 
copyright and the personal rhyhts of the authors were pushed to the foot- 
notes. One way to look at open source is to see it promoting the original 
ideals of authors' inalienable rights to control '.he integrity and paternity of 
their personal creations. Al the same lime open source also aims to un- 
dermine the role of patents. Thus, the impart of open source on intellectual 
property is not straightforward; while some aspects are clearly attacked, 
others are revitalized. 
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5 Open Source Licenses as Alternative Governance 
Mechanisms 

'] liis chapter discusses hou different open source licenses, build on intel- 
lectual property laws ami reflect the le-sons from the economic theory. Li- 
censes are categorized and their 1'itnrl ionalily further analyzed. Open in- 
terpretation issues .is well as implications to sof'.warc business are identi- 
fied. Finally, the chapter ends with a discussion on open content, on how 
the techniques of open source license- have been adopted for use in other 
works of art than computer software. 

5.1 Bargaining in the Shadow of Intellectual Property Law 

5.1.1 What Makes a License Open Source? 

Open Source Initiative lormalk accept- licen-c-- tnat lullill Open Source 
Definition as open source licenses. The definition requires essentially that 
a qualified license should allow:™ 

- Free use meaning that any discriminating rest rid ions on e.g. com- 
mercial use, the number of users or hardware are not allowed™ 

- Copying and distrilmthn without any royailic* meaning that licensing 
fees are not a viable business model"" 

- Modification without ituit ioi/altic>.-'" However, it is possible to include 
other conditions on modification such as the requirement to publish 
all modifications 

- Open and easily available source code (but not necessarily free of 
charge), which is a practical requirement to do any modifications. '"' 
Consequently, secrecy is not a possible mean to control development 
and innovation. 
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These ate essoin hilly requirements based on the substance of copyright 
law. The basic logic is thai the exclusive rights arc reversed into non- 
exclusive. All major components of copyright - copying, distribution and 
modification - must be explicitly allowed in open source licenses. This 
contradicts strikingly the traditional thinking of intellectual property 
rights and licensing in Ihe soltware industry. 

It must be stressed that open source code is by no accounts anti- 
copyright. Licensing software with an open source license does not mean 
'.lie software would be donated to Tie public domain. Open source soit- 




nents of copyright (mainly author attribution) are explicitly enforced. 



5.1.2 What Is Not Required? 

Regarding the content of typical software licenses. Open Source Defini- 
tion is not that extensive. There are no requirements for many basic issues 
in other intellectual properly laws than copyright. There are no require- 

reputation. No doubl, the copyright law in most countries does require for 
example that the author's name is not removed from a derivative work. 
But as was noted in the previous chapter, moral rights have not been codi- 
fied in the US copyright lew. Luckily, in practice every open source license 
requires attribution. As was argued at the end of the previous chapter, 
open source can be understood in tact to work largely based on the ideas 
of moral rights in copyright.™ 

Patent and other intellectual property licenses. As noted. Open Source 
Definition places essentially requirements on copyright but not on other 
intellectual property rights. The definition is silent on patents. Obviously, 
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the requirements on rovalty-lree use, copying;, distribution and modifica- 
tion imply that there can't be any patent licenses that require royalty pay- 
ments. The samp ;?oes fur i radoma rks. However, it seems to allow royalty 
collection from patents n ml trademarks larj-elecl In other's but fhe particu- 
lar open source users of the software. Lor example, ;i licensor may license 
his patent wifhotii rovaltv to the upon source users, but at the same time, 
collect royalties horn (he users of another proprielary software implement- 
ing the same patented invention. 

Controlled rights ownership. Open source licenses do not require con- 

Thus, for example Free Software foundation Mimesis authors who use 
their licenses to transfer the copviii;hl to the foundation in the case there is 
need of license enforcement. 



Warranties, Hie deliLuiiou does nol :eL|uire amtliiui; on w^nanlics ei 
' her. I his is aclually rational, since I he sales ol bole, lerhniral (emu! and 
legal (indemnification) warranties can be an additional income source for 
commercial open source developers, liequirinv, a certain kind of minimal 
warranty would weaken Ihe possibility ol I h is business model and also 
frighten developers who can't accept any kind ol liability for what they do. 
The lack of any warranties also hi^l i lights the po^ibil ity of liability cave- 
ats. 



Compatibility. Open Source Definition -.el- onlv criteria to certify soft- 
ware licenses. It is not a standard- specification, which would aim at 
interoperability and thus the concept ot open source must be kept separate 
from open standards. In practice, sometimes open source code can't be 
combined with other open source code because ihe licenses of these two 
source codes are 111101:1 pa:ible with each oilier. AuuutteiLv, iucomp.dioil i 
ties with licenses mav result in less network effects and slow down inno- 
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Formalities. Linally. the definition does not require that the licenses 
should be legally binding or en for re able. The validity of any provision in 
an open source license depends on Ms legal en loroeahili I y . The question of 
validity is especially important in countries other than (he United States 
since most open source licenses have been written and legally analyzed 
(mm US perspective. Lepjal -todies on Ihe subject seem to conclude, how- 
ever, that open source licenses should he enforceable in practice all over 
the world. 258 

5.1.3 Enforcing an Open Source Bargain 

Legal theory. The definition does not suv either whether (lie license 
should be based on solely copyright law or be written as a contract. There 
has been much debate on the benefits jiiJ drawbacks of bare copyright li- 
censes versus contracts the outcome perhaps being that contracts may 
need explicit acceptance from the pari ot the licensee while resting legally 
on a sounder basis.™ 



It has been argued for as long as software licenses are used that such li- 
cense agreements may not be enforceable because the user may not con- 




copyright until the license is accepled. Thus, ihe logic of the interpreta- 
tion is that open sou i ce licenses are (mass market) contracts, which copy- 
right law makes enforceable: by using any of the rights granted in copy- 
right law ihe user must accept the license as a whole. 



Para-legal practice. While it is possible to construct arguments for a 
strong legal enforceability of open source licenses, it seems that actual en- 
forcement is largely para-lee.al. Accord ins; to O'ivlahonv's empirical study, 
most community projects seek licenses compliance through informal 
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means such as pressuring (inline discussions, emails and negative public- 
ity. They try not to even threat with legal action or claim damages. Justifi- 
cation for enforcement ronnn from I he colleclivc pn\ ailing opinion of the 

One must be careful not to overemphasize the role of para-legal en- 
forcement. While it may he quick mid efficient and cover most license 
compliance issues anion;; a close-knit rommimilv of developers, it still has 
a limited reach. If an accused license violator so wishes, he may finally 
seek for the opinion ot the court ol law. And then what matters is the legal 
reading of the licenses on the bash ot intellectual property laws in force. 

5,1.4 Licenses Categorized 

Open Source Initiative has accepted tens ol di tie rent software licenses as 
open source. While the number ot approved licenses has been continu- 
ously growing, there haven't been much new inventions in the license 
functionality. Many of the latest licenses are project or company specific 



censes. Based on historical origin, « e sepa r.ile lour categories: (!) GNU, (2) 
academic, (3) communifv and ( !) corpora!!' licenses. I el's define each cate- 
gory in turn. 

Functional differences. Lrorn functional perspective open source li- 
censes can be classified based on how each license treats the modification 
right of source code (derivative works), first, u e define ■■londard and strong 
n'lipn-cittf obli$tilhm as follows:™ 



™ See Metzger and Jaeger (20021. P P 

and Tirole (2005) use terms estricttve itand rd) it 111; restrii ■.: [strong) licenses. Il is 
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can't be changed or tl 



Sfmn;,' redjinviifi iij i.'/y.-? J /i jii extends the standard reciprocity obliga- 
tion: even adaptations ,md derivnlivi' works uiii^l keep Ehe license 




distribution. I Il^icl', reciprocal licenses ivilh ,111 add itional network u: 
ligation can be described even "stronger" than licenses with tlie st 
ciprocity obligation. 
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□ □ □ 

/ \ / \ ZA 



Ds-ivstivs Combined 



Relicensing possible 
Proprietary software possible 
Patent royalties possible 

'tubtxtltioi! ,mif ;;i.',i!/7li^iIi"; !■:■!, iro. 1 , 



A software component ivilh a strung [vcipvodtv obligation will maintain 
its license terms even when used as a part of a combined work (such as 
embedded software). Under standard reciprocity obligation, combined 
software can be re-licensed, i.e. the licensee is not tied to license terms. 
However, if the component itself is further developed, .ill derivative works 
must remain under the same license. Components under permissive li- 
censes do not have any of these licensing restrictions. They can be com- 
bined in proprietary software and further developed under any condi- 
tions. - Network use obligation is not illustrated in this picture since it ad- 
dresses the distribution and not combination or modification of the soft- 



Different historical origins. Many open source licenses carry a history 
load. From this persperlive we can identify lour major license categories: 
GNU, academic, eo mm unity and corporate licenses. The differences here 
do not deal with the licence timctionalilv but are merely related to the 
readability of the licenses and tile extent each license takes into account 
other rights and oh ligations in addition lo the copyright to source code. 
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These more practical factors m.iv bo decisive in (he license choice as we 
show later in this chapter. 

The first category includes the so-called G.\'(J Iki'uws- Introduced by 
Richard Stallman and l ; ree Software foundation in the 1980s, these li- 
censes carri a strong ideological n il — ■ '".e language ot GNU licences is 
written as to any "like minded" -ollu arc dcvelooer .nid llie licenses are al- 
ready quite familiar among developers. Not surprisingly, as open source 

hesitant to GNU licenses for their vague language and uncertain implica- 

many other open source licenses - sometimes based solely on Stallman's 
uncompromising ideology. As would be expected, the licenses go explic- 
itly against software patents: those bind by GNU licenses should license to 
anyone for free any patents that apply to GNU licensed software. 

In the second category we have itcattemk or reaatrcli licenses. These li- 
censes originale from large-soaie publicly funded Inlemel infrastructure 
projects at US universities starting from UC Berkeley. For example major 
Internet- related components such ,t the domain naming system (BIND), 



understood by others than developers. Academic licenses do not typically 
take any stand on software patents or other intellectual property rights 
than copyright. They are mostly compatible with other open source li- 

Third category consists of cvmmiiiiilii licen<c<, which typically originate 
from some major free software project. They have gained popularity along 
with the Internet and free Unix implementations. Most popular is Artistic 
License originally distributed with Perl programming language. It is very 
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hacker-oriented wilh ambiguous lermmologv and many open interpreta- 
tion issues. While it may (it perfectly the hacker culture, no corporate law- 
yer ivould perhaps ever siii'gesl nsin^ such ri-iky .mil uiii-erlain lerminol- 
ogy. Another popular is Apache I ice use origin a I ly from I lie web server and 
related tools by Apache Software Foundation. Apache license is legally 
considerably more rigid than Artistic Licun^k. 1 hiking aho into account pat- 
enls and I rademarks. finally, one could also include public domain into 
the community category though it cm also form a separate group of its 

When open source software became more popular in large IT enter- 

they opened the source code of their popular web browser. Other large IT 
companies followed including IBM (Common Public License), Apple (Ap- 
ple Public Source License) and SUN (Sun Public License and Sun Industry 
Standards Source License). Also Open Source Initiative itself introduced 
more corporate- minded open source licenses written in lawyer language 
(Open Software License and Academic free License). Corporate licenses 
are typically very detailed addressing issues such as patent and trademark 
licensing, copyright lo rode conl ribu lions .mil many formal issues not in- 
cluded in other open source licenses. There are differences though; for ex- 
ample Sleepycat License likens other "pure" open source licenses in its 
writing style and has lii-toriea' origins going bevond the Open Source Ini- 

5.1.5 Popularity of Open Source Licenses 

Table 8 below lealures the most popular licenses at Sonrcetorge.net (as 
of late 2004), which hosts tens ot thousands ot tree and open source pro- 
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Pljp.l ill tv 


GNU GPL 


Strong reciprocity 


GNU 




GNU LGPL 


Standard re a irccr.y 


GNU 




BSD Permissive Academic 6.9 % 


PuDlic domain 


Permissive 


Coir rriumly 


2.7% 




Permissive 


Com.mur ty 


2.0 % 




Permissive 


Cornmun ly 


1 .9 % 


MIT 


Permissive 




1.7% 


Mozilla 


Standard isci'iiccCy 




1.5% 


Common Public Licens 


Shorg rediirodly 


Corporate 


0.6 % 


Zlib 




Community 


0.5% 




Strong reciprocity 


Corpora lo 


0.4 % 


Open Software L cense 


Strong reciprocity 


Community 


0.4 % 


Python License 
Academic Free Licens 


Permissive 
Permissive 


Community 
Community 


0.4 % 
0.3 % 



Of all projects at Sourceforge that disclose license information, an addi- 
tional 1.7 % has a proprietary license. These percentages only reflect the 
popularity of the licenses unions new and non-mature projects. Many 
large and mature open source projects are coordinated through dedicated 
development forums. Also, license popularity only indicates their relative 
importance. Despite GNU licenses seem to be overwhelmingly popular, 
many important and central open source projects use different licenses as 
was noted above. 

There are some empirical studies on who exactly use which kind of li- 
censes. Lerner and I irole found, based on an analysis of Sourceforge, that 
open source projeols i,-ue,eU>d towards developers and Ihose projects, 
which produce basic Interne! inlrost ructu re software have usually permis- 
sive licenses. To compare, Sou icefo:e,e pmjerls aimed at end-users usually 

Fershtman and Caudal observed inleresline.lv thai Sourceforge projects 
with permissive license-- generate more on I put per developer than projects 
with reciprocal licenses.™ 



have plenty of authora ■■. id op ■■ wan leir n i net i-v.l ■ i. ad projects with permissive li- 
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5.1.6 A Framework for License Analysis 



catcgorv ,inj introduced .nid ,malv/eii from leiial •'-■].-i. , i_L : ^.i. 1 . A-- tin.' li 
censes change over time, the analysis does not aim at comprehensive and 
pedantic legal interpretation of the whole license texts. Rather, the aim is 
to identify how the main functionality has been implemented in the license 
text and then interpreted in practice. With each license the following 
thine.* will be discussed in detail: 

1. Dcrimtiiv uvfks: whal kind of rrciprooi ly obligation does the license 

2. Patents: how does ihe license treat software patents? 

3. Compatibility: is the license compatible with other licenses? 

Further, we discuss the issue of ii:!c!:i , :'ini'! (ic-ipT/i/ ic^crunr;/ (indemnifi- 
cation) with those licenses, which have or hove had such feature. We are 
also generally intoresied in how particular licenses have evolved. It can be 
assumed that sonic of the license features are more settled while others 
may need revision because ol e.g. interpretation or compatibility issues. 
The general approach ot the licenses towards i.'Mnii rights is also shortly 
mentioned. 

Before the analvsis, it must be once again stressed ii'.al most open source 
licenses have not been tested in the court. While the licenses may well be 
enforceable according to the letter of law, court disputes on open source 
licenses have been extremely rare.' 1 '' Co nr. v. rue.! different licensing terms 
from open source to proprietary one.s, journalist Andrew Leonard has 
noted that "licenses are only as good as the faith that people put into 
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"(b) the translation, adaptation, arrangement and ijjjji other lii'fcf.i- 
iion of a computer program and the reproduction of the results 
thereof, without prejudice !o the rights of the person who alters the 
program" 

Interpreting the wordings one could sav tli.it the European definition of 
derivative works is much hroader and slriclur: nnu .illi'mlhi: of existing 
works creates a "derivative work". 31! Instead, in the United States, the new 
work must be (viicii on the underlying work. In the context of computer 
programs, taking only a short passage ot someone's copyrighted source 
code into a combined program could he considered as an "alteration of the 
work" while the new program might not be considered as being "based 
on" the recycled code. 

Any copyright license mu^t be interpreted in each jurisdiction under the 
applicable laws in force. As discussed, the US and EU copyright law differ 
in their respective formal definition of derivative works. Many open 
source licenses have been written with explicit reference to the US style 
wording but we may argue thai I he same wording covers also European 
definition although the concept of derivative works may have wider appli- 
cation in the EU than in the US. 

Source code interpretation. Suppose now that both the European and 

the control of the original author reach? Let's start assuming there are two 
source codes and it is claimed thai one source- code is a derivative work of 
the other. Lawyers have cie\ eloped two theories applicable with the source 
code analysis of derivatiye works; the .-ifj'^-c'A j^-c'j-s r.) j r dichotomy and the 
.-i-i-'s i; tii'u fiilynlioii ivwiiuriwii method. 

The idea-ex pros- ie-'. dichotomv -,w lii.it copyright applies only :o ex- 
pressions and not to ideas. Theretore any idea behind the work, say a 
mathematical algorithm or an idea to develop a new kind of word process- 



i n 1 1 . ■ 1 1 1 1 ■■ I - i '. I- ■: in . -i ■■■ ■ . I ■ ■ hi ■ I : -i '. I I I. .ill n .il . .11 .hi 

not thro.i k-n 111' 1 iv piit.it I n-i ot Ihr sic lor of ,ri arm.-'f. ii'i ,-.."::i , !il-.' .is niurh .1-. the cre.ilor ol ,i (hir 
urf. See DLete (1994), p. 184. 
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ing software is not under copyright. In oilier words, copyright does not 
limit any subsequent author from developine, a new operating system or 
compression algorithm. Hxislin;', programs r.in he studied and analyzed 
for the basis of new original works and only the literal copying of source 
or object code is rest ricted. 

Abstraction-filtratiou-coinpurison method has been developed in the US 
case Computer ,-1 sinew /as luleiiiiilhuiiii i>. Altai." ' Kavicher has found evi- 
dence this method to be nuwadavs the dominant way of interpreting de- 
rivative works ot computer program-- in the US district courts. 1 " 4 The idea 
here is in short that the similarifv between two source codes must be made 
by first abstracting the structure and function. 1 ; in the suspected source 
codes, then filtratirij; inessential parts ii ion -co pi- ri.dited, public domain 
etc.) out and finally mm pa line, the result. Comparison is not based on 
idea-expression dichotomy but to more detailed contextual analysis of 
source code structure, variable names etc. The method is illustrated in the 
figure 13 below. 



Abstraction essentially results in a filtered version ot the alleged deriva- 
tive, which is then compared to the original. I'he case CA v. Altai relied 
heavily on the expert i\ i triers ot computer science pro lessor Randall Davis 
whose view was that a computer program consists ot both text and behav- 



OPEN SOURCF LICENSES AS ALTERNATIVE 



• 127 



ior.""' According to this view, the source and obiecl rode .ire copyrightable 
text while the actual operation of the program is more like behavior. 
Therefore for example inlerf.uvs and oihor behavioral functionality could 
not be regarded ns nor ore ihey copy rig hi a Me. 



Component based i n turpi elation. Let'' 1 - analyze the problem further in 
the terms of cnittpouciil b.awii view of computer programs. In practice, the 
component based view may be more usable in open source development, 
which favors programming paradigms Ih, it relv on maximal source code 
reuse. Perhaps the most common problems occur when third party open 
source components are used. Figure 14 below illustrates the issue: 



XT 



Software Product 



Library component 



simplified 



Assume a developer h.is a -oftwaic product whi're he uses third party 
source code distributed in a component. The question is if the resulting 
work combining the main program ,ind ihc romponriil is considered as a 
derivative work of the romp on en I nnd hence under parlial control of the 
third party copyright owner. Lei's separate the question further: 
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- The source codes of the m.iin program and the component have been 
mixed (an internal or embedded component). This kind of interna] 
component tailored "inside" the whole work creates must clearly a 
derivative work of die comoined whole. 

- The product uses coniponeuf-- tunctioua litv (e.g. adds a new run- 
time-interface on the top of it). Since copyright does not cover use or 
interfaces, sncli cv'.erna! unmodified runtime components operating 
(inly through interface specifications would clearly not be deriva- 
tives of the product. 

- Component has been linked lo or linked from (e.g. an external li- 
brary or device driver). This i- the most vague case. Consider a soil- 
ware product thai links to librarv routines. Does ii become a deriva- 
tive of the library? Maybe it doesn't; many library routines cover just 
standard functionality to help exactly in the "routine" tasks. But 
what if these routines cover essential and original functionality of the 
software and no other routines could he used with if Lurther, con- 
sider a component according to a client-server setting where the 
component acts as a server to the client software product (compo- 
nent is linked from). Perhaps the software product would not be a 
derivative of the server component if it only uses the server's serv- 
ices. Hut if the product depends henvik on the server's In nirliona litv 
and does not run separately in a-nv other setup without it, the situa- 
tion is more dubious: if one wants lo use the product, then also the 
component must hi' copied and distributed. 

Communications based interpretation. The two interpretation criteria 

right law. While they may satisfy lawyers and project managers, more 
technical people mav siill continue to ask what reallv constitutes a deriva- 
tive program between Iwo seeminglv separate program components, free 
Software Foundation has suggested an ie.'.crprcLilion based on more tech- 
nical criteria and the mechanisms and semantics of communication be- 
tween the components: 



[...1W< 



communication (exec, pipes, rpc, function calls within a shared ad- 
dress space, etc.) and the semantics of the communication (what 
kinds of information are interchanged) [...] So when they are used 
for communication, the modules normally are separate programs. 
But if the semantics of the communication are intimate enough, ex- 
ch.insiiiii; complex in torrid I data structure-, that too could bo a basis 
to consider the live parts n- combined into d larger program." 

This interpretation suggestion can be illustrated in the following figure: 




Figure 15. Dcrinaiiw n* and hmirt'k wmfiite. 

The question is whether modules are derivative of one another when 
they are loaded (rem storage media to the computer's memory. Basically 
in the case of shared address space (he answer would he yes, and in the 
case of separate address -pace the answer would depend on the communi- 
cations. Interesting! v, Free Software Found .it ion takes a viewpoint of soft- 
ware as speech and communication. It one pari of the program speaks 
with the other part with "physical contact", there could be a derivative 
work in place. From the perspective of copvri^ht law. this interpretation is, 
however, questionable since copvrisihl does not cover functionality but lit- 
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II is not easy to Lomp.no llii' Hi Moron I criteria to analyze when two parts 
should be inter pro loci as creating one nhole. Each of tlio criteria discussed 
here may apply hotter tluin others in different situations. There are also 
some clear li millions lo the above orileria. In nelworked programming 
one can think of situations, where third party components have been 
mixed with other parts creating a "dori vative work" with any of the crite- 
ria mentioned. However, the whole work is not under derivative work 
concept since it is onlv run and accessed through the Internet but jior ilii- 
tribttted or copied as a software package, this is common when a program is 
based on e.g. wob services or other online components. 

5.2.2 Derivative Works and GPL 



Background. Perhaps the most relevant functional feature of GPL is the 
GPL and derivative works is stated in the term 2b) of the license: 



"You may modify votir copy or copies ol (ho Program or any por- 
tion of it, thus forming ,r work based on the rrogram, ond copy and 
distribulc such modifications ... provided that ... : 

2 b) You must cause any work thai you distribute or publish, lh.it 
in whole or in part contains or is derived from Ihe l'rogram or any 
part thereof, to bo licensed as a whole at no charge to all third parties 
under the terms of this License." 



This part of GNU GPL has been used for numerous political debates. As 
open source was breaking through lo mainstream m the software industry, 
most notably Microsoft argued that because of GPL 2b) any software dis- 
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tributed with i! won L"l seriously harm I ho soflu ,nv ecosystem. In 2001, Mi- 
crosoft CEO Steve Ballmer famously claimed: 316 

"The way the license is written, if you use any open-source soft- 
ware, you have lo make the vest of your software open source... 
[GFL'd software] is a cancer that attaches itself in an intellectual 
property sense lo eveivlhmf, il fondles" (italics added) 

Since then, Microsoft lias somewhat mitigated their position. Open 
source supporters, and the software industry now more generally, argue 



work. 3 " So far, there is no evidence th.it open source licensors would use 
these obligations with malicious intention trying to turn all software into 

So, let's look at the term 2 b) in more detail: what does it exactly say? 
The wording includes bolh "derived from" and "in whole or in part con- 
tains" - the latter giving impression that GPL might cover more than the 
derivative work concept in copyright law implies. We can rephrase the 
iiiieslion as follows: 

1. When does a computer program fnim a L'A'l. program? This is a 
quite si rai cJi I forward link to [he wording of LS ropv right law. 

2. When does a computer program in n:-iiolc or in pari contain a GPL 
program? One mav argue that this latter part creates a vague con- 
tractual definition of what CPL means by a derivative work: another 
program needs oulv to contain parts of source code under GPL to 
become governed by it. 1 lovrever, because there is no indication of 
the quantity or quality ot the "con tail led" code and its relationship to 




OPEN SOURCF LICENSES AS ALTERNATIVE .. 



• 132 



l he combined work, il could be i li i'I Iil'V argued Ihnl I he interpretation 
of derivative works applies also to the second part of the question. Tt 
can hardly mean situations where noii-ropyrighled source code is 
used. Afler all, if we take GIT as a copyright license, il can only gov- 
ern something 111 at is copyrighted, i.e. original « ink of art.™ 

I'inally, consider the first part 2 b). It further limits the applicability of 
the license to those derivative works thai ate "published" or "distributed". 
These both refer to well-touuded legal concept- in copyright law. In the 
context of computer programs, however, their interpretation may not be 
that straightforward. For example, it is unclear whether selling a software 
subscription service means that the software is distributed or published at 
all. 

\e\t. we discuss different pi-.u-iie.il iuleroretaiuin siiuatioiw v. Ik 1 re il has 
been not clear whether the whole work is a derivative of the component or 
any external source code under GPL. Some of the main issues have been: 



1 . Program output 

2. Programming libraries 

3. Plug-ins and device drivers 

4. Client programs and user interfaces 

5. Software; subscription and web services 




from the input. Therefore, it is worth asking it the output could be inter- 
preted as a derivative work of input and computation. 

The question is quite topical regarding program compilers. If compiler 
output is regarded as a derivative work of both 'lie source code and the 
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"work" of a compiler. cljuIH 1 1 i e.- .t 1 1 ) In n r- of the conipik'i' have also rights to 
the resulting output? If the output does not include any code or expression 
from the compiler, I hi' answer srrms Hi hi' -I raight forward no. But what if 
the resulting program includes any expression added by the compiler? 
Then the question comes kick to sourer' code based interpretation. 
GPL section h has li r|nite ripen -ended wording on the issue; 

"...the output from the Program is covered only if its contents 
constitute n work based on the Program (independent of having 
been made by running the 1'iogi.uni. Whether that is true depends 

Gnu Compiler Collection (GCC) happens lo be in the category where 
code may be copied into the binary. Therefore it iias .1 special exemption to 

GPL: 

"As a special exception, if you link this librarv with oilier files, 
some of which are compiled with GCC, to produce an executable, 
this library does not by itself cause the resulting executable to be 
covered by the GNU General Public License," 

While the issue of derivative works is compiler specific it is practically 
essential. No new programs can be made without a compiler and GCC 
works in a way thai some common rode will be copied to every biliary 
compiled. Without this exception, it would be possible to build only GPL 
programs with GCC under a strict source code interpretation of derivative 
works. 

Libraries. One frequently debated Issue is if function calls to external li- 
brary functions should be interpreted lo make the whole program as j de- 
rivative work. I lere. we can distinguish bet wee:', two types of situations: 

- Run-time linking when e.g. an operating system function call is used 
outside the executable 
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- Static linking when a function call is compiled into one executable 
and called within the program 

Some time ago there was controversy over these issues and many com- 
munity people claimed that run-lime linking would no! constitute a de- 
rivative work. However, a common u ndersia ndin;; among free software 
developers seeing lo be now tli.il bolh types of linking constitute the com- 
bined program to be a derivative work. ; ' Eur instance Met/ger and Jaeger 
argue that if a fund ion under C.I' I. is tuitiii-ti into tin' computer's memory ni 
the same lime with the main program and linked Ihere lo practically be- 
come a single executable then (he whole work should he interpreted as a 
derivate of its parts. 321 

On the other hand, ihere should remain areas u here linking is allowed. 
Otherwise it would not he possible lo build anv application to a modern 
operating system without the explicit acceptance of the operating system 
copyright owner. CLL has so he J the ou est ion in clause 3 lis follows: 

"As a special exception, the source code distributed need not in- 
clude anything that i-; uormdllv distributed (in either source or bi- 
nary form) with the major components (compiler, kernel, and so on) 
of the operating system on which the executable runs, unless that 
component itself accompanies the executable." 

under closer analysis. ~ I >o igress So flu are Corpora (ion had linked its Gen- 
imi table handler to MySQL AB's database under GPL. Technically speak- 
ing, the linking of tie mini could have been railed static since it was com- 
piled inside the MvSQI binary disiribut ion. 1'iogress didn't however re- 
lease Gemini's source code and the parties ended up in a court. The court 
stated in a preliminary injunction: 



llii- is v\p.jau',i jn tk't.'.il c. s . in IVl'c- Sul'tiv.ijv l"oL:nc,,i lion (2003). 
1 Metzger and ]aeger (2002), p. 44-45. 
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ySQI . has no! demoiisl ra!ed a substantia! likelihood of success 
on the merits or irreparable harm. Affidavits submitted by the par- 
Ik's' exoerls raise a Mi-lii, ll dispute mniiTni:'" helhcr l he Gemini 
program is a derivative or an independent and separate ivork under 
GPL, Iparagraph] 2. Alter hearing, MySQL seems to have the better 
argument here, but die mnttor is one >>l lair dispute. Moreover, I inn 
nol persuaded I ha I I lie release of I lie Gemini source code in luly 20(1 I 
didn't cure the breach." 



The case was settled afterwards. The court was supportive to MySQL's 

it might be possible nol lo release I he source code ol ,i program under GPL 
without causing commercial damages. Also, ,iuv potential damages can be 
stopped when the source code is released on a later date (after requests 
from the copyright holder). 

Plug-ins and device drivers. C onsider next a silnalion where one devel- 
ops a plug-in or device driver to a program under GPL. Is such a plug-in a 
derivative work of the main program and, hence, under GPL? Free Soft- 
ware foundations Ireem-nth Asked Questions lisl answers ivilh an inter- 
pretation criteria based on substance and form. It states: 

tion calls to each other and share data structures, we helieve thev 
lorm a single program, mi plug-ins must be treated as extensions to 
the main program. I his means thev :nu--t be released under the CI'L 



There has been also relevant practical debate on the issue regarding 
proprietary kernel modules such as device drivers in Linus. Linus 
Torvalds, the main author of Linux kernel, has added the following state- 
ment to Linux's GPL: 



' See Free Software Foundation (2(103). 
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"NOTE! This copyright does 'nor tovor usri programs that use 
kernel services by normal system calls - this is merely considered 
normal use of the kernel, and does '"'not* fall under llie heading of 
"derived work"." 



This note has lend liianv to believe that device drivers, and plug-ins in 
e works. However. I he note has lillle if any legal 
e ultimately defined in law and not in the li- 
ise does not allow modification of the license 



legal action against any proprieta rv Linux device driver manufacturers.' 2 " 1 

Torvalds has somewhat clarified his position during the years. In 1995, 
he explained that kernel modules are "logically independent" from the 
kernel itself and that thev cat! be seen as "use" rather than "linking" to the 
kernel. He ihoughl thai any device driver written (or example to Unix 
could be ported to Linux without the need to use GPL. 325 In 2003, Torvalds 
further explained that:' 2 * 

"- anything that was written with Linux in mind (whether it then 
ado works on other operating system- or not) is clearly partially a 
derived work. 

- anything thai has knem ledge of and plavs ivilh fundamental in- 
ternal Linux behaviour clearly a derived work. If you need to 
muck around u ith core code, vou're derived, no question about it." 

Obviously, Linux should be today familiar to most developers and 
Torvalds' interpretation uould hence mean that basically all new kernel 
module- :n Linux should be under GPL. 
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Clienl programs and graphical user interfaces. Assume one develops a 
commercial client program for another program under GPL. A practical 
example is a graphical client to manage MySQI databases. Is a clienl a de- 
rivative work and under Gl'l 1 MySQI. Ali's licensing page stresses Ihe 
concept of distribution ■-riving that "it vou distribute n proprietary applica- 
tion in any way" then GPL becomes binding." Obviously, the company 
regards all clients as derivative works and in order to even use a client 
with other terms than GPL the developer of the client would need to buy a 
proprictan licence loan Vi\SQI. All. !■■ cllccl. ihe\ seem to i liter pre', Gl'l. 
as if a separate (based on both component based and source code interpre- 
tation) client program from their database server - used for commercial 
purposes - would be under the derivative works doctrine because of GPL 

an." 

However, neither copyright law nor Open Source Definition or CNU 
GPL license for that matter place any restrictions on pure software use. 
Thus merely using a work under GPL unmodified can't be the basis for a 
derivative work. So clients are free from reciprocity obligation? To this, 
MySQL AEt answers - in line with Linus Torvalds - that if one needs their 
database in order to run the client, then one is basically also distributing 
MySQL database and GPL becomes binding. Other interpretation would 
be against ihe intention of GPL. A critic can still ask: what if the server 
software is unmodified? In the end, the question is then reduced to 
whether a client can be interpreted to be ■:. rierivative ol '.lie -ci'ver in the 
sense of copyright law. 

Software subscription and web services. Some commentators have 
noted that there is an "ASP loophole" in GPL. Based on our functional 
definitions above, CI'L has only the propertv ot strong reciprocity obliga- 
tion and not that of network use. In essence, Gl'l applies only when works 
are distributed -a-'.- er. fiv u-nig or canning the program does not oblige 



more detailed a na lysis. 
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one to the term; ol the license. II is also possible lo modify llie program 
and run it for private purposes without publishing the source code. This 
wasn't an issue when the latest version of GPL was introduced in 1991. 

However, toci.iv unpublished soilware can he use! commercially. In 
network environment one Joes not need to "publish"' the computer pro- 
gram in order to use it. Most web server software runs practically hided 
from end users access i no. them on hum sits. As Tim O'Reilly contests: 

"...all of the killer apps ot the [nteniet era; Ama/.ou, Google, and 
Maps.yahoo.com. They run on Linux or FreeBSD, but they're not 
apps in the wav ihat peoole iknv traditional Iv :ho;;ghl ol... one ol 
tlie fundamental premises ol open source is that the licenses are all 
conditioned on the art ol software distribution, and once you're no 
longer distributing an application, none of the licenses mean 

This sort of private modification ot Gl'L seems to be allowed under 2 b). 
There are no obligations to publish the so flu are, which is required in or- 
der for GPL to be effective. But what exactly is software publication? 
Outsourcing or niring p iog:a in mors to develop software in-hou-e most 
likely does not constitute a disl rihul ion. instead, if one hires an independ- 

o'.'ier parties later, then tll'l -in lisch. requires tiie sotlware lo be lurther 
distributed lo anyone with minimal copying rosls. Still, there remains a 
possibility that no Ihird party becomes aware thai the software is devel- 
oped and licensed under GPL. 

Obviously, the next version ot CPL may address this usage model. At 
the moment for example Affero Public License iias included a network use 
clause in effect requiring web service users lo publish modifications."' 1 - 
We return to the problem ot network use obligation i\itli Open Software 
License below. 



Alfen.'H m,ulifk-(l GIT is.ilso suppirlisi by l-Sl' !2:!ll2.i. 
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5.2.3 Patents and GPL 

Gl'L license has a somewhat not;.HJ\-f approach to patents. Its term 7 
reads as follows: 

"7. If, as a consequence [...] of pa ten I infringement | ... | condil ions 
are imposed on you [...] that contradict the conditions of this Li- 
cense, they do not excuse you troin the conditions ot this License. If 
you cannot distribute so lis saiish simultaneously vour obhgd 
Hons under this License and any other pertinent obligations, then as 
a consequence you may not distribute the Program at all. For exam- 
ple, if a patent license would not permit royalty-free redistribution of 
the Program bv all those who receive copies directly or indirectlv 
through you, then the only way you could satisfy both it and this Li- 
cense would be to refrain entirely from distribution of the Program. 
[...]" 

The preamble of (J PL explains the motivation behind this obligation: 

"[...] any free program is Ihrealened constantly bv software pat- 
ents. We wish to avoid the danger that redisti ibutovs of a free pro- 
gram w i.l h-.dicid 11a lb 1 obtain patent licenses, in effect making, (he 
program proprietary. To prevent this, we have made it clear tHi.it any 

In short, CPL Iilis li built-in termination mechanism that does not allow 
the development of software that requires anv kind of license payments 
for third party patents. In more technical wording, CPL is incompatible 
with patent licensing tees: if there is a patent tor some software invention 
and that patent is not licensed for free to everv CPL user forever, it is not 
possible to develop free software for that invention. 

The termination mechanism has a limited reach. In theory, a patent 
holder who takes GPL software into use and then starts charging patent 
license fees from other users essentially terminates the licenses of all others 
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but itself. Further, .1 patent holder can mil ur.illy license the patent to the 
users of other software, who utilize tin- patented invention. 

5.2.4 GPL and License Compatibility 

According to Live So II ware Loundal ion, (jl'l -com p,i I i hility means that 

permits such ;i combination provided il is released under the GNU 
GI'L. The other license is compatible \\ ith the GI'L il il permits thi- 



There are good reasons to use a GI'L-eumpatihle license. First of all, 
source code under incompatible lionises can't be reused in projects li- 
censed with CPL. Second, since nunv developers prefer GPL, it may be 
that an incompatible license does not attract the highest possible number 
of willing contributors. There are many rases where large projects have 
changed their licensing policy to ( ,l'l ,-nnnpa libk-. l or example Moz.illa, 
popular Python programming language and Apache projects have 

source software. In addition lo proprietary licenses, GI'l. is in fact incom- 
patible with many oilier popular open source licenses.'" The developers 
who don't want to switch from incompatible open source licenses can't 
benefit directly or indirectly (based on derivative works interpretation) 
from any GPL source code, this is why for example MySQL database, 
which is licensed under GPL, had to add the following exception to their 
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Gi'L license in order to allow I'HI' iipplicnlion development on top 
MySQL without GPL requirements: 331 

"As a special exception lo the terms and conditions of version 2.0 
of the GI'L: 

Vol i are free In ilisl rihuV ,i I Jerivat ive Work lh.il in formed entirely 
from the Program and one or more works (each, a "FLOSS Work") li- 
censed under one or more of the licenses listed helow in section 1, as 
long .is: 

rivative Work, except for identifiable sections of the Derivative Work 
which .ire not dcrivec from the 1'ro^iv.iii, and which can reason.iblv 
be considered independent and separate works in themselves, 

2. all identifiable sections of the Derivative Work which are not 
derived from lire IVofyam, and which can reasonably be considered 
independent and separate works in themselves, are distributed sub- 
ject to one of I hi' I' I .OSS licenses listed below, and ... I he objeel code 
or execnliible form of those sections are accompanied by the com- 
plete correspond ini; machine-readable source code for those sec- 
tions on the same medium jnd under the same hi. OSS license as the 
corresponding objeel code or executable forms of those sections, 
and"™ 



Basically, combination of CPL code under this exception with other 
open source licenses is possible provided that deri\ative works remain 
under GPL. This kind of exception make- GI'L to function as a standard 
reciprocal license toward-- incompati ule ouen --ouree licenses. 



"' Sl-unklam! (2lKM 
™ MySQL ROM). 
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5.2.5 Olher Licenses with Strong Reciprocity 



Other important licenses with strong reci procilv obi igati oils are for ex- 
ample Common Public License oral Open Suit ware License. 

Common Public License. Wh;il makes Common Public License impor- 
tant is not its absolute popu laritv but '.lie tact that it originates from IBM 
and became the first open source license Mierosott took into use. 3 * 6 

From functional perspective, Common Public License closely reminds 
GPL. Term 3 b) iv) of the license says that source code must be available: 



code form under its own license agreement, provided that ... its li- 
cense agreement ... states that source code for the Program is avail- 
able from such Contributor, and informs licensees how to obtain it in 
a reasonable manner on or through a medium customarily used lor 
software exchange." 

The license furlher defines in Ihc first imn a contribution as constituting 
also derivative works: 



"...changes and/or additions to Ihe Program . ..(. :onl rihul ions do 
not include additions to (lie Program which: (i) are separate modules 
of software distributed in conjunction with the Program under their 
own license agreement, and (ii) are not derivative i\ orks of the Pro- 
gram." 

A literal reading of the license indeed suggests n sfruue reciprocity inter- 
pretation similar to CPL'\ However, the issue doesn't seem to be very 
ilea:- ,;l the moment. IBM's I'AQ anUcate.- that thev m,;v have had in mind 
something in the lines of standard reciprocity: 



the CPL and a=l n I I II 

" II stil'LiSa b>.' n.il.-d lli:it (,'t'l l!...'- n..l h.i H". |'l k'i I ! '.' . i"i vi hi ill' l.i | |',.T or ii'mbi ni.' d «l"kh. 
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"15. When I incorpornlo a portion of .1 I'mjriim licensed under Ihe 
CPL into my own proprietary product distributed in object code 
form, can I use a single license for tin' lull prodm-l, in oilier words, 
covering ihe porlion of I In- Program plus my own code? 

- Yes. The object code tor Ihe product may be distributed under a 
single license as king lis it references the CI'L portion and complies, 
for that portion, wilh (he lerms of the CPL" JJK 

On patents, CI'L is H)mewhai more aggressive than CI'L, The first li- 



"If Recipient inslilules pnlcnt litigation against a (. ontribntor wilh 
respect to a patent applicable to software (including a cross-claim or 
counterclaim in a lawsuit), then any patent licenses granted by that 
Contributor to such Recipient under this Agreement shall terminate 
as of the date such litigation is filed." 

The patent termination triggers at the event of litigation and does not re- 
quire that any patents would he valid. Further, the provision seems to 
cover even palenls nol related lo Ihe software. Thus, a licensor has to es- 
sentially choose between using CPL'd software and using patents (for li- 
censing fees or suing lor infringement). ''" A CI'L licensor, by contrast, can 

other users without losing itself Ihe right to use Ihe software. CI'L thus 
goes further than GPL in this respect. It is possible that GPL will be devel- 
oped in the future to include similar anti-patent luutlionality.™ 

Open Software License. There have been many initiatives to clarify the 
most used open source licenses. Perhaps riKi-t uotablv, Open Source Intia- 
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five's legal counsel Lawrence L. Rosen has been developing Open Soft- 
ware License in more li^nrvi^ h^:ii 1,1:1^1111^1' to .address especially the issue 
of derivative works and ihe strong reciprocity obligation in GPL. He ar- 
gues tor legal formality, const reeling the license (0 be rather an enforce- 
able contract than ,1 simple eopv right license. ! '" 

"The OSL is intended to serve the same functions as the GPL ex- 
cept that it is a contract, and to he interpreted under contract law, 
rather than a copyright license." 

corporate demands. OSI ,'s lake on derivative works e,oes as follows. In the 
first section, the license giants every user a right to prepare "derivative 
works" but only on condition that all such derivatives "shall be distributed 
under the Open Software License". Further, OSL also tries to extend its 
reach, through contractual means, into Mc'iee.'i rr-si'. hi section 5, the license 
defines "external deploy men I" as a si Hi al ion where Ihe work is: 

"... made available as an application inU-nded lor use over a com- 
puter network. As an express condition for Ihe grants of license 
hereunder, You agree that any External Deployment by You of a De- 
rivative Work shall be deemed a distribution end shell be licensed to 
all under the terms of this License, as prescribed in section 1(c) 
herein," (italics added) 

So what does the network use mean? So tar, there are only a few re- 
marks what it could mean. Rose:: hini~elt has slated that for example if an 
Internet search engine w ere based on a modi lied -of! ware component un- 
der network use obligation, i! would not be obliged to release the source 
code because it is merclv making information available, not software. 
However, when the search engine would allow private searches of users'' 



.■sk.i;;.' In li<.i'i:-i'-.li-. 1 -i'i- —..II.. 
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Most open source licenses d isclnim nil w n i-ranl ies including potential in- 
tellectual property infringements. From version 1.1 onwards, Open Soft- 
ware License however i«r.'iiii'as .? limili-ii ll'K m ;pj /,pjj; i; fur third party copy- 
right and patent claims. This is unheard of in other open source licenses. In 

"1 .icensor w-niTanls thai I ho copyrighl in and lo the Oris* inn I Work 
and the patent rights granted herein by Licensor are owned by the 
Licensor or are sublicensed to You under the terms of this License 



whether there Lire infringing contributions and recommends all projects 
using OSL to make sure contributions have no IPR infringement risks." 5 
Such a rationale can be easily opposed: why should an open source devel- 
oper warrant anything for which he Joes not take price in the first place? 
Why should an open source developer lake an additional intellectual 
property infringement risk regarding for example software patents he is 
not aware of and can' I control how the software will he used? - We return 
lo this issue below with Croalivo Commons licenses and explain why that 
particular licensing project decided to drop a somewhat similar warranty 
provision. In chapter 6, we continue the intellectual property infringement 
discussion in more detail. 

5.3 GNU LGPL and Standard Reciprocity 

5.3.1 LGPL Functionality 

GNU LGPL (short for Lesser General Public License) differs from GPL 
in functionality. First, it has only the finttifarri i\x:i>m-il\/ abligalbn. This 
means that direct modifications to I.L.l'L software itself must be redistrib- 
uted under LGI'L (or Cl'l.j but combinations of l.Cl'L software with other 
software can be distributed even with proprieia rv licencing terms. The li- 
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cense is aimed spoci.il Iv for programming libraries. This is explained in 

"...you may also combine or link a "work Ihal uses Ihe I ibrary" 
with ihe Library to produce a work containing portions of the Li- 
brary, and distribute that work under term- ol your choice". 

It seems that linking is possible without other conditions than that users 
must be always able to moditv the librarv itselt. The re lore, tire source code 
of a LGPLed library must be separately available with instructions on how 
to re-link the library with the main program. 546 In practice, the architecture 
of a closed source main program may require re-designed to allow re- 
linking with I. GPL source rode separately from the main program. 

Otherwise, LCPL compares to GPL in functionality. Patent clause is 
similar and the language of the lieen.se in gener.il is mostly exactly copied 
from GPL. Thus, there is no need to discuss additional features. 

Licenses with standard reciprocity obligations are generally speaking 
more compatible limn flroi:;; nxiproiiil licenses although Ihey are not free 
from problems. If LGPL code is linked into a larger work, the license terms 
of that larger work have no obligations horn LGPL and the licenses are 
compatible. However, when an external componenl is linked into a 
LGPL'ed work then LGPL is obviously incompatible with the other license 
in the case the other license does no! allow LCI'L to override. In practice, 
1 hen I.GI'I. seems In hi' as i ncompa I ihlc as Gl'l in ihe rase Ihe reri proritv 
provision applies. 

Also, LGPL has evolved to better meet tile criteria of its developer, the 
Free Software Foundation. The first version of LGPL from 1991 was short 
for Library General Public License and recommended for all programming 
libraries. A nevv version came out in l'>'W u hen Tree Software Foundation 
started to discourage its general use because of its limited reciprocity. 
Richard Stallmau explained the motivation, which lead to the license name 
change to Lesser General Public License:" 7 
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"Which license is besl lor a given library is a mailer of slralegy. 
and it depends on the details of the situation. . . we are now seeking 
more libraries lo release under the ordinary (..PL... Using ihe ordi- 
nary GI'L for a library gives free software developers an advantage 
over propriefarv developers: a librarv thai (hey can use, while pro- 
prietary developers cannot use it... when a librarv provides a signifi- 
cant unique capability ... releasing it under the GI'L and limiting Ms 
use lo free programs gives our tommunitv a real boost... University 
projects can easily be influenced; nowadavs, lis companies begin to 



While Stallman's intentions are understandable, they may discourage 
the use of CNU licenses in the software industrv at large. Taking GNU li- 
censes into use may mean that in the future the license terms are changed 
to reflect the goals of Free Software Foundation, which may not be in par 
with the industrv understanding ot intellectual property and software 
business. No wonder many eorporale users have writleii their own com- 
pany specific reciprocal licenses. 

5.3.2 Other Licenses with Standard Reciprocity 



GI'I with library e\ re pi inn. Since '. inkim: wilh IX , [ ' I . m,i\ be problem- 
atic in practice, LSI 1 ' has an exception template lo be added to GI'L, which 
clearly allows all kinds of linking situations (both dynamic and static) 
without any obligations, it was first issued \\ ith Guile project. The excep- 
tion is now used more generalized for example in Ihe GNU Crypto project 
as follows: 




pendent modules, and to copy and distribute (lie resulting e\eeuta 
ble under terms of your choice., provided thai you also meet, for each 
linked independent module, the terms and conditions of tile license 
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of thai module. An independent module is ;i module, which is not 
derived from or based on this library. If you modify this library, you 
may extend this exception to vour version dI I he library, but you are 
mi! obligated to do so. II" you do not wish to do so, delete this excep- 
tion statement from your version." 

In short, linking libraries under Gl'l . with such a library exception does 
not oblige one to stay with GPL. The functionality of this kind of amended 
GPL is similar to that of LGFL without some of the interpretation prob- 



Mozilla Public License. Mozilla's license was originally crafted in 1998 
to govern ihc di^ina-ation ot Netscape's ope!', sourced Internet browser. 
One could describe it as the first corporate open source license. MPL has a 
ntnuitnnl reripynrity provision in term 3.2: 

"Any Modification which You create or to which You contribute 
must be made available in Source Code form under the terms of this 



The requirement does not reach to derivative works and does not consti- 
tute a si run;; reciprucitv obligation. Term 3.7 reads: 

"You may creale a I arger Work he com billing Cm ered Lode with 
other code not governed by the terms ol this I .ice use and distribute 
the Larger Work as a single product. In such a ease, You must make 
sure the requirements of this License are fulfilled tor the Covered 

Code." 



Larger Work is further defined as: 
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"'"Larger Work" means a work which comhi in."; Covered Code or 
portions thereof with code not governed by the terms of this Li- 



MFL has an explicit patent lieeiiMj, « here contributors agree to grant us- 
ers unlimited licensee fur the patents tlii'v owns tliat apply to the whole 
source code. Ml 'I. has nlso a j'nh'iil rff/ffljf ciatw in leim 8 is, which is again 
more extensive than the one in GPL. It aims to create a defensive copyright 
portfolio out of MI'L part ot the si'fhvnrc. It 11 third pnrtv patent holder ini- 

situation, the term gives him 60 davs to cither withdraw the suit or pay li- 

MPL has again severe incompatibility problems. To be sure, the incom- 
patibility only applies when source code is literally mixed and the recip- 
rocitv provision applies. In that c.isc the license' is for example incompati 
ble with all the licenses we have analyzed so far: GPL, OSL, CPL and 
LGPL. The incompatibility was a reason for re-licensing the whole Mozilla 
source code with a multiple license scheme in 2001;''" 

"It is unclear whether a developer could be successfully sued for 
eopvright in fringe men I mi grounds related to these perceived license 
incomp.ilihililies. However, lo eliminate possible unc erlaint ies con- 
cerning Ibis question, and lo nd dress I he concerns of developers who 
wished to use Vkvilki code in application- whose code was other- 
wise licensed under the CI'L or LCl'L, we decided to seek relicens- 
ing of the Moidlla code to .lddres- the perceived license incompati- 
bilities for both the GPL and the LGPL." 

Such a decision has not been trivial to implement since the project had 
already a number of outside contributors. After three years, the relicensing 



la Relicensing FAQ BOM). 
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is still ongoing. 11 " Lor ils part. Ihe Mo/illa rel irensing example tells about 
the costs of license incompatibilities, how important it is to control rights 
ownership and 111:1k!' sustainable licensing decisions. 

5.4 BSD and Permissive Licenses 

5.4.1 BSD Functionality 

Among different open source licence-, liSl) i-. the oldest and most well 
known permissive license. Originating from university environment. BSD 
can be described lo reflect I he principles of <<<:,!<!:: u:i<: ihyiioiti. The license al- 
lows, but does not require, the source code to he open. Redistribution of 
software under tiSI 1 can In - distributed .ilso in bin.iry tnrm without source 




cense including the names of the copyright holders and warranty dis- 
claimer must follow with the distribution.'' Second, the license explicitly 
requires that the author names can't be used in endorsing any program 
derived from the 15SL1 source code. If-- doubtful, though, whether such en- 
dorsement would he possible even withou: such explicit prohibition. 

In other words, BSEt license guarantees attribution to all contributors but 
protects them from liability and bad reputation following the moral rights 
principles of copyright. These rei|u i remcn Is apply also to derivative works 
whether lliov .'.re mode :h rough linking ,; module lu'.cw:- I'iSI 1 into .1 larger 
work or developing llii' source roue imder liSD further. 

It must be noted llial USD does not guarantee lh.il Ihe source code stays 
open or that there will he new addi I ion.il terms in a direct copy or a totally 
new license for a derivative or combined work. Thus, any BSD licensed 
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proprietary licenses. I'his ;ilso means lli.it USD licence is conijiilihle will! al- 
most any other license. 

Positive endorsi'mi'nl req iiircments of permissive licenses liave, how- 
ever, implied incompiiiibiliiv problems in the past. The original USD li- 
cense from 1989 included ;i clause requiring anyone using that software to 
expressly mention University ol California in the software documentation 
or associated materials. I'his linle detail made I'reo Soil ware Foundation to 
declare BSD license incompatible with GPL. In effect, the advertisement 
requirement was dropped in 1999. 351 

would not be possible. Perhaps there is something in the fact that the li- 
cense over fifteen years old. 

5.4.2 Other Permissive Licenses 



MIT License. MIT Public License is another very popular permissive li- 
cense and has almost ihe snme slrnclure as USD license (hough it is even 
shorter. The main difference to BSD license is that MIT license lacks the 
non-endorsement requirement. Since there are no other differences in 
functionality In USD, (here is no need to discuss Mil' license details fur- 
ther. 



Apache License. One of the most elaborated permissive open source li- 
censes is the latest version 2.0 of Apache license. Earlier versions (1.0 and 
1.1) of Apache license ivere lilerallv eerv similai to BSD but the neiv ver- 
sion is substantial Iv more detailed. I loivever, functionally Apache license 
does not still differ drastically from USD. Changes in the license language 
relied i ncreasing corpora I e concern-, in open source licensing. 

Regarding derivative works, it is possible to use other licenses for 
Apache code. Different iroiti BSD and earlier Aoache licenses, this option 
is stated explicit! v in the List paragraph of term i: 
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"You niiu add Your own copyright statement lo Y< m i- modifica- 
tions and may provide additional or different license terms and con- 
ditions for use, reproduclion. or dislrihi.it ion of Your modifications, 
or for any such 1 )erival ive Works as a whole, provided Your use, re- 
prod ucl ion, and distribution of the Work otherwise complies with 
the conditions stated in this License." 



The license has an attribution requirement similar to BSD. It has also a 
non-endorsement requirement through term 7, which states that the li- 



Again different from BSD, Apache license has a detailed patent clause. 
First, any contributor must license his p.iteuts applicable to the software 
without any royalty requirements. Further, the patent license has a far- 
reaching termination clause much like CPL and MPL; 3 ' 3 

"If You institute patent Million against any entity (including a 
cross-claim or counterclaim in a lawsuit) alleging that the Work or a 
Contribution incorporated within the Work constitutes direct or con- 
tributory patent infringement, then any patent licenses granted to 
You under this License for that Work shall terminate as of the date 

Apache license slates explicitly the up I ion to provide additional warranties 



"While redistributing the Work or Derivative Works thereof. You 
may choose to otter, and charge a tee for, acceptance of support, 
warranty, indemnity, or other liability obligations and /or rights con ■ 
sistent with this License." 



' See Ap.Khe (201)41 tur .1 elisiaisskm en whether this daase is mmpiitible with GNU CJl'E... 
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Artistic License. Artistic License was introduced by Larry Wall in 
March 1991 as part of Perl 4.0. Reason was that GPL didn't suit all corpo- 
rate needs since it was not possible to use I'erl for proprietary programs. 
To mainlain full compatibility ivilh t..l'l projects, Per! has been since dual 
licenced both under Cl'l and Artistic I icon sc. 1 an-\ Wall has commented 
his intentions as follows: 



"The intent of the Artistic License has never been to be watertight 
I'm happv it tlio Artistic License conveys mv intent to honest folks. 



and tricky to understand than others. Artistic license is basically a permis- 
sive license but with multiple options: user can also choose to be bind by 
strong reciprocity obligation if they wish so. 

Commentators have criticized artistic license because of its lacks in legal 
form and vague language. There have also been attempts to clarify the li- 
cense although the proposals have not become that popular. However, the 
license is a good example ot the still existing role ot developers in writing 
licenses for central and import,! til open source projects. 

5.5 Excursion: Creative Commons Open Content Licenses 

5.5.1 Background 



During the recent years, the basic principles of open source licenses have 
been adapted also to other copyrighted works llian computer programs. 
Traditionally, licenses to artistic works such as music and pictures (con- 
tent, in short) h,n e been m,:uagcd bv copyright Co keeling societies. I loiv- 
ever, on the Internet individual authors can also distribute their works di- 
rectly to users. Also users' expectations ( 0 copy, modify and distribute 
uorks on the Interne! niai siguilica-llv drier Ironi tin 1 physical v.ovld. 
This has opened an opportunity tor ncv licensing initiatives. 



1 I ,irry Willi's mi'ss.i£C Ic £ n 11. misc. it i sens;, 6.4.1494. 
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II is difficult lo estimate iho 00 pu lori I v of d liferent open content licenses 
because of tlie short time they have been used. It seems clear, however, 
ih.it lh,' number ol" hij'Ji qu.ilily open content projects is i|iiii-kly iiirreos- 
ing.'" The most popular licensing initiative so far has been Creative Com- 
mons (CC).™ CC project was started in 2001 as an initiative to standardize 
more liberal license terms in content. Formally, CC is a Massachusetts- 
based non-profit corpora I ion with a few employees working at Stanford 
University in California and an uncountable uumbe:- of volunteers con- 
tributing to the project over the Internet. Major United States universities 
have since started to advocate CC with Stanford University's law professor 

increasing number of websites and content on the Internet use CC li- 

This section discusses briefly the main features CC licenses and the or- 
ganization of the CC project. There are many similarities but also some 
clear contrasts to open source. The follow iiig discussion aims to point out 
some of the limits when the principles of open source me generalized out- 
side the realm of the software industry. 

5.5.2 Creative Commons Functionality 

In practice CC works as an I rile me I service for the creation of copyright 
licenses in content. Users moke a feu choices and con then view suitable 
licenses. Licenses have three representations: (1) technical rights descrip- 
tion, (2) detailed legal license text, and (3) short e\ pi. iu.it ion of what the li- 
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cense means. Then 1 arc a mini hi? r ol different CC licenses available. Pub- 
lished works are then linked to the selected hcrnsc located at CC website. 

License lerms. All CC-licenses have similar structure including terms 
common to all licenses and selected <)Vit!;< toriiir.. In common terms, till CC- 
licenses allow copving. Ji--tribu(ioii and public performance and display of 
ihe work wilhou! any license payments. In oilier words, the licenses give 
users right-; without obligations. Works under CC may be used, copied 
and distributed further ivitlioul .idditiooal permissions or license fees. In 
addition, CC common terms state -tat the licenses do not interfere with fair 
use rights (such as citations, private use etc), first sale or the freedom of 
expression. Moreover, common term-- state that ivorks can not be used 
with digital right-, management systems, which may limit any right 
granted in the licenses including fair use, first sale and the freedom of ex- 

In addition to the common terms, any CC-lirense may have one or more 
of the following inien haugcaMo specific terms rcr-t riding the use of such 
works to some eilenl: 

Attribution. You let others copy, distribute, display, and 
perform your copyrighted work - and derivative works 
based upon it - but only if they give you credit. 
Noncommercial. You let others copy, distribute, display, 
and perform your work - and derivative works based upon 
it - but for noncommercial purposes only. 

No Derivative Worts You let others copy, distribute, 
display, and perform only verbatim copies of your work, 
not derivative works based upon it 

Share Alike. You allow others to distribute derivative works 
only under a license identical to the license that governs 
your work. 

Figure 16. Possible terms Willi related hyos in CC-licenses. 
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5.5.3 Risk Allocation and Warranties 

We noted above tin' Open Software I ice use differed from other open 
source licenses in thill it offered ,111 intellectual pro pert)- infringement war- 
ranty. Also the firs! versions of CI -licenses include a clause shifting (he 
burden of third party in lei lee lu.il properly claims to the original licensor. 
They state: 

"By offering the Work lor public release under ihi^ License, Licen- 

in the Work necessary to grant the license rights ... without You hav- 

fringe the copyright, tr.idcnui:k. puhlicilv rights, common law rights 
or any other right of any third party or constitute defamation, inva- 
sion of privacy or other tortious injury to any third party," 

Beneficiaries of this kind of warranty clause are for example different 
middlemen and service providers who can take licensed works into use 
and distribute them further ivilh lower risk. If third parly righls have heen 
violated, the author is in the end liable for the infringement. Unfortu- 
nately, such a warranty clause is far from bullet proof. II the author is un- 
known or bankrupt, the burden ot third parly liability will hi' prar! ir.i I Iv 
on all those authors and users who .ire sued. This tan be quite unjust espe- 
cially for users and authors acting in good faith. L.'nder free licensing sys- 
tems, they don't ask license tees tor copies but they may still be held liable 
lor copyright infringements. 

The intellectual properly warranty was removed from 2.0 versions after 
heavy criticism by licensors. " J Nevertheless, the basis of the problem is in 
tho liability rules ol copyright law, nut in the licenses. Un foreseeable liabil- 
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scale open con ten! and open source project'; alike. The risk of liability for 
violating third party intellectual property increases as the source code or 
content is scattered. This makes il hard to start open projects that involve 
many participants and potential righl holder; such as open movies. - We 
conliiHK' tlie liability discus-ion in Ihe next chapter. 

5.5.4 Internationalization and Formalities 

Adaptation approach. Creative Commons is ihe first major open licens- 
ing initiative, including bulb open content and open source, which aims at 
license internationalization. The CC leaders who come mainly from the US 
academic legal community believe the license texts must be translated to 
national languages and adapted to national jurisdictions. An assumption 
lor intern, itionali/atioii i- that an bullish language license ba-ed on L^S 
copyright I a iv test may not be valid in other countries. 

One problem with national adaptations is possible inconsistencies. In- 
deed, a quick comparison shows that there seems to be substantial differ- 

tion they may speak ot making pehlicb, avai lahlc. In many cases, the defi- 
nitions are taken from national oopyrighl laws. In most adaptations, fair 
u-e is edited to match Ihe European copvrighl laivs. ivhich tvpicallv in- 
clude a closed long list of limitations to the exclusive rights. 1 " An explicit 
reference to database right is added on some, but not all adaptations. Only 
few licenses take the issue of moral rights explicit I v into consideration.'"" 

Forum shopping. !" kTiiaiioyali/uEou through trauma Eon and legal ad - 
aptation makes the licenses more understandable and also legally valid in 
more jurisdictions. However, the approach has also clear drawbacks. As a 
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practical mailer, Ihe usability and interoperability of licenses may suffer 
because users have to deal with a number of different license versions in 
different language; willi different lerminoloc;y. As a legal matter, the CC- 
li censes state: 



"Vou may distribute, publicly displov, publidv perform, or pub- 
licly rli^ilallv per li.i mi a I Jorivative Work only under I lit' terms of this 
License, a later version of this License with the same License Ele- 
ments as 111 is License, or a Creative Cum in oris i Commons license that 



Consider that one goes to CC-website ami chooses to license the work 
with a CC -license adapted and translated into Finnish. According to the 
cited term above, that does not mean that in Cermanv ihe work would be 
used with the Finnish version of the license. Thus, the author can't control 
which version of the licenses the user is going to choose. In the end, users 
may have possibilities to "forum shopping" inside an internationalized 
open ronlenl licensing project - as in Ihe real world. 

Comparison to open source. It can be argued, however, that license in- 
ternationalization through translation and legal .idaplalion may not be 




ing applied in all jurisdictions. At least so far-, the actual behaviour of users 
has counted more than detailed legal i nterp rotation and risk assessment. 



u " It mu^r be fldTnittca 1li.it tlii'ri is not nnnli .''iir.tH.'rL'vi,li:ixc •■hlv; in niie rtcent case GNL" 
GPL ivas held syicdficillv v.ihil in .: l.eini,ir I..'..lt M'Liil ileiMiir he I .i-Kl^i'inlil Milnchen I 
[in I9lh M.lv 2I1Q4. Sec the (ii.'ci skill ill hlfp: / inv w .|W- . a / Li I ls-i I lj. nil icnihi; n.gp] . pdf . 
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5.5.5 Concluding Remarks 

I hi' thru' has proved lh.- e.irlv prognoses of copvihjr.s da::: on !nc ::: 
teruet exaggerated. ' :l Instead ol to I Li p-a i ig, eopvright law has been com- 
plemented by more liln--r.il licensing praclice.s on tin- Internet. In a way, the 
copyright law has been fixed on its own merits. 1 ' 1 However, there remain 
many kinds of legal challenges on the way tin- problem of strict liability in 
copyright law being perhaps the most troublesome. Tn the long term, if 
1. reative Commons and olIut open ionlen: Ikvnsiim models get increasing 
support from the surrounding media industry. I here should be room for a 
change in the law. - We return lo ih is issue a I I he end of he next chapter. 

There is also I he challenge of all Nudes, eommunity e real ion and the nec- 
essary technical inirash-ticttnv. Lending n huge proieol on open content li- 
censing requires communhv snpporl. Crenlive (iniiniDns top-down lead- 
addition, it is slill rare lo atl.ich righls descri piions lo works published on 
the Internet and most user- don't read complex license texts. Only educa- 
'.ion and iii ne iil tell ll '.he open mil ten'. I ieousi: ig challenge-- v. ill be re,: Mi- 
adopted by the masses the way open source licenses have been adopted by- 
software developers. 

5.6 Summary: Competition Between Evolving Licensing Standards 

New open source licenses and rewrillen versions of old ones obviously 
will come up. One could argue lhal in Ihe long run (we sohrcc licensing Id's 
become more corporale-friendly and many licenses have evolved to answer 
'.he ; seeds ol the soltw.i:c ind ustrv. The licenses now generallv address the 
existence of software palents in detnil. 1 he I imi Is ol' derivative works have 
been tailored to new software uses on the mnrko-t. In side with the com- 
mercialization trend, also Ihe ideological K loaded CXL' licenses have sur- 



Lessig (20O4) has noted that CC Iriea to complement rather replace Ihe current copyright sys- 

iL-m sc-e ,ilse M'-i^;--. i^im;:-.. -..iii-.^ li-.il Ih.- v-.i mril L-\e.:ns .ii i-ik-lk-cliial properly rights 

h.r. .- h.-.-ii l-.il.iiii.-il lo -n-i-ii- .-\i..i-.i liv ih.- 1.-. .■hi n|i.-ii li. ..i---nj' initiatives. 
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vived nnd proved I hoy hove ,1 role in tin.' markets. til'L is no longer in- 
ferred to as a cancer of the industry. 

In side with the evident nvolu Lion in lirensing details and techniques, 
however, the main i"u net iona lil y of the licenses as abstracted in this section 
has not changed that last, Each license can he with relative case classified 
into certain well-defined group. The following table su mmarizes from the 
foregoing presenlal ion I he hinclion.il features of some of Ihe most popular 
licenses from copying, distribution and modi lieation (derivative works! 
perspective: 

distribution Free use Ope;, cade reciprocity re ciprocity reciprocity 

Proprietary | ■ | ■ | - I - I - 



fii/.'lV '). Ci'i i ins r i' ! i '.' ii 1 i .' ■ :/r'ii S.iK' fi/jirs. 

Regarding other relevant license features, we can conclude that: 



- Only the latest industry prepared open source licenses have explicit 
pntent and fcraV.'.'.'rtnv licencing and term ination requirements. It can 
be assumed that future licenses will continue to have such explicit 




ih'iitf of copyright 

When a new software project is initiated, iiccnfC;- :1o compete. The com- 
petitive situation has both positive and negative implications. For one, li- 
censing options are .o.W toy iUc vny'u-iii of individual open source projects. 
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As we noted earlier, projects moy hnve di fforonl elhicol, technical and 
business goals, which can be satisfied most concrete at the level of license 
terms. However, nun pel i n;', sifn.ilion combined with llie fact that many 
open source licenses ore in proclice incompn I ihlo uilh each other moy in 
the long term lead to open source projects, which ore not oble to benefit 
from development efforts : other projects. In short, this moy hove negative 
effects to the open iinm : :i!iih: imidi-i th.il bos been idenli lied with llie success 
of open source development. Devclopi ni; Open Seutve Definition towards 
compatibility standard w itii the cooperation ol Ikcnse outhors could be o 
lon^ term •olu'.ion to llie coir.potibihtv problems. 1 " 1 



does, however, affeel the compatibility sue only indirectly. 
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6 defense with open source: infringement risk 
Management and Patents 

Any use of "pen source in business environment includes legal risks. In 
this chapter we discuss how software patents and other intellectual prop- 
erty infringement risks can be managed .it individual tinn and social pol 
icy level. We start from the more general intellectual property rights in- 
fringement risk management alternatives in open source development. 
Prom there, the discussion is extended to the social problem of software 
pa fen Is especial I v in the I .mopean policy con lex I. 

6.1 How to Manage IPR Infringement Risks? 

6.1.1 Background 

property rights can be - in theory - used as a strategic tool against parlicu- 
kir soflwnre users. Open source, ami .i;sl rilm led cum poiirn Is hased sn:'<- 
ware development melhodologv in general, highlights Ihe risks ot poten- 
tial i;-,int p.irlv copyright ,i:-,d patenl infringements. 

While SCO case is not a good example ot a successful IPR offensive be- 
cause SCO lias been unable In prove actual infringement, it has forced 
many companies to rethink their inlelleclii.il prupcrtv defense strategies. It 
is very well possible that some companies have hidden and more easily 
verifiable rights In existing open source products which may prove trou- 
blesome in the future. l : or example, a leaded memo from I lewlett Packard 
shows how seriousl v ,i large IT enterprise take-- the potential risk of patent 
infringement lawsuits a.gaiu-t open source. 3 ' 5 



JIJ See Ban- (20041, for a tiu-tiio from July where HI' I'veai rives j'Mimr that: "Microsoft is 

about to launch lt?i;,il a.T.'n .'S. ni-: ih.- in^: -.i-n I..i ^hi^pui^ Cpi'ii s.iuicl' software that may 
tune us out of usinj' .T-i.iii, p.^.iil.i. Li|.i-n Souriv products." 
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Theoretical teamwork ot (his section is mainly based on the economic 
theories of product liability 371 , liability insurance-' 73 and patent strategy"*, 
'faking a practical approach, we Iry to build a forward-looking framework 
for the management of such risks in open source development. We also 
test the framework prc-enting evidence on actual risk management prac- 
tices gathered from publicly a\ ailable nnirket news, interviews and patent 

For the purpose of our risk management analysis, we identify three 
types of different organisations w lni develop open source; IT enterprises, 
open source companies, and commuuitv -a reject-. With IT enterprise we re- 

the computer and -ottwarc markets including siguilicant interest and in- 
volvement in open source software. Typical f f enterprises are for example 
Apple, HP and IBM but also Microsoft because of their role as a kind of 
counterpart to open source. Second, with open source amiptim/ we refer to 
any small or medium size company that develops and markets software 
products based on open source components. Pioneering in this sense are 
those companies, which arc build around well-known open source prod- 
ucts such as Red Hat Inc. (GNU /Linux) and MySQL AB (MySQL). Third, 
with open source eimimnnilu piviirl we refer to non-commercial but signifi- 
cant open source develop men I projects such as I .inni or Apache. 

This section is organized as follows. First we discuss the nature of poten- 
tial third party copyright and patent infringements in open source soft- 
actions of the right holder. Then, we four different defensive risk man- 
agement alternatives are introduced: (I) liabililv allocation in software li- 
cense, (2) liability iu-urauce, O! acquiring patents, and (4) risk avoidance. 
To test the relevance of the framework, actual risk management policies 
are reviewed. We find that the risk management --liategies of established 
IT enterprises, pioneering open source companies and open source com- 
munity projects each differ from the ethers. Obviously, an optimal strategy 
depends on the actual infringement risk, which may be significantly dif- 



111 E.g. McKtan (I'f7(i;. C'k'hirsi ( I'TM), rpf.v jnd Rjviv iL')7s!. Vis L -i:si Jiul Mocre Cl»3). 

i; f hrjvfi ; ajsjj.s.n-.u' i '."'i;. w r-.w, i 
m E^.Teece(2O00), S laplro (2001), Besser (2004). 
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ferent for various (vpes of developers. I in.illv, the chapter concludes with 
a discussion on the implication-, to long-term risk ni.m.i oement and licens- 
ing policy. 

6.1.2 Nature of Third Party IPR Infringements 

Infringements as Accidents. I'.isic ii-Li I iu n i ps between involved par- 
lies in an infringement sil nation .nc characterized in I he following figu re- 



Assume there is an open source product, where De\ eloper, (acting in 
good faith) adds a con I rihul ion, which infringes l['K holder's copyright or 
patent. Now, even subsequent developers horn Developer, to Developer,, 
can be liable according to copyright .1 ml patent laws even if they did not 
know that the software infringes ,1 third party right. Developers can vio- 
late copyright bv e.g. copying, modifying ami distributing the infringing 
source code contribution. Developer-- can also infringe patents by e.g. 
making, selling and commercial K u-uig patented inventions embodied in 
the infringing contribution, in essence, such direct intellectual property in- 
fringements are under a strict liability rule. 

First, we believe thai the situation ol an indi\ idual developer towards 
users (any subsequent developer or the end user) is significantly analogi- 
cal to a product liability selling. Therefore, we slarl bv analyzing IPR in- 
fringement us an accident resulting in a negative externality for all open 
source developers and their users. Our question is, following Calabresi's 




nt'ingng •oitribjticr 



Fis«rc 17. Develoyer-chaiu and IPR mfn^i'hvl. 
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seminal treatise on the economics of .widen l low, what are the costs of 
such accidents and how open source developers can minimize them within 
I he developer-chain.'- 

Second, we open up I hi- "hlook-ho'-" of i niri ngeoienl claim and ask how 
llie infringement risk cm be managed towards llie cause of the accident, 
namely the IPR holder. The question then becomes, what means an indi- 
vidual developer has lo prolecl itself from uinvonlod actions from the side 
of IPR holders. 

Before our analysis of risk management j I tenia lives, n more detailed ex- 
planation of the nature of I PR intriugeiucuts as accidents is in place. We 
.11:11 lo demonstrate tli.il since I ho iul nugeinents are hardly avoidable ; x 
,|i[,'r, the accident aoalogv is indoool applicable. 

Copyright. It is possible to think of two types of copyright infringe- 
ments. Either source code has been copied in ways not permitted in the 
copyright law or license terms have not been honored."' Infringements 
may be in both in-house or third party produced components. Problems 
wilh the killer ore nalii rally more difficult lo identify. 

Literal source code copying can be avoided to some extent in advance. 
However, it requires tli.it the suspected copied source code is available, 
which lypirnllv is no I I he cose. Also leohnico! ,111,1 lysis of source code copy- 
ing does not go very deep. There are clear limitations for example in iden- 
tifying structural copying. 

Also license term infringements ran he avoided lo some limited extent 
in advance. A prerequisite is thai all licenses in a given product can be 
listed from external tiles, source code etc. Further, tile knoyvn licenses can 
be evaluated for possible third party rights reservation?, and other non- 
standard terms. Unfortunately, the iuterprotalion ot license terms may not 
be clear especially if individual program authors have written them. As 
noted, there is also disagreement in the interpretation ot many standard 
open source licenses. Not surprisingly, Free Soft iv are Foundation enforces 
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out-of-the-court over filly CIMi GI'l. license violations annually and esti- 
mates that they are becoming more commons. 5 " 

From the above, H follows [hat an open source software developer or 
user who utilizes tliird party components has onhi vcni limited means lo 
iwoid copyriglil iiiftliifi:ittct:t il~kf / ■ r .-TrfiWiiv. If the source code of the com- 
ponent is not fully available, it is practically impossible to evaluate the 
risk. The availabiliiy of I he source helps i nfrins'.emenl .in a lysis theoretically 
according to the rough lines cxnlained above but in any case the analysis 
will be costly, time-consuming and far Iroisi complete. Source code avail- 
ability may also actually rise the i:i triune men I risk since it makes easier for 



Patents. In addition lo copyright, ihnv may bo hidden pau-nls. which 
are not known until the software has become popular and well known. 
The risk of patent infringement grows with the geographical market area 
and is obviously greatest in the United States markets. It is however diffi- 
cult to estimate the real risk of patent infria^LVimt. Obviously many 
monly used open source software components already infringe patents. 
For example Open Source Risk Management Inc., who sells IPR insu 
ances, claims thatLinux kernel could infringe almost 300 different paten: 

avoid infringing well-known patents and follow the patent portfolios of 
close competitors. Although, even keeping Lip with the competitors may 
prove both prohibitively costly and difficult because of the dynamism of 
software industry. 

Already thousands ol software patents have been granted in different 
parts of the world. It would be unrealistic to claim that even the largest IT 
enterprises could know with precision whether their large products in- 



>r " Cohen (2003). 

" OSHVt(?;l|l-l.,j, OSKVI !2lll!4hj. 
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fringe ihird parly patents. However, large enterprises have by definition 
better means to defense themselves against possible infringement claims, 
'['hey typically own palent portfolios iha! can be used strategically for 
counterclaims and cross- licensing, [.idle open source companies, which 
lack extensive patent portfolios, need oilier defense options. 

In short, even awful ('ivr/iycis hsi'is reyriiic:* vf their size have more 
limited fiossit'itilii'* .'» <n-oi,i p.ilr::: li'uii (Is. The risk is es- 

sentially bigger for the developers of products with Lege market share. 
Paradoxically, these Lire also the developers and programs that are perhaps 
socially most beneiiti.il. Again, open source code does not help in defense 
but merely increases )]-,._• infringement risk since patent owners may more 
easily identity infringements. 

6.1.3 Alternatives to Manage Risks 

License Disclaimers and Warranties. According to the cheapest cost 
avoider principle, the costs of accidents should be allocated to the party 
who can avoid them with comparatively lowest costs. 1-1 For example if we 
assume that developer has superior knowledge of l hi' risks involved in his 




ware development, however, tin- standard liability ride has been in:v.it 
eniptor, i.e. the subsequent developer or finallv end -user is liable. 

The end-user liability rule may not he economically efficient, if the user 
has substantial transaction costs in finding '.lie actual level of infringement 
risk. In many cases such information is -.imply not available. On a positive 
note, user liability may iiir"rt\ise competition if users are more cautious in 
lindiug the sales: products and -.here is no product, which would be seen 
as inherently less risky. Moreover, in some cases users are better able to 
determine the actual case-by-case risks as they have better information on 
how they are going to use the sort ware (e.g. internally, in public), 3 " 
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Historically, liability limitations wore needed in software licenses 
mainly because developers wanted to avoid the risks of any damage 
caused by teclinic.il errors or hugs. II has been usually argued that it is not 
practically possible lo write complex bug-five programs. 1 * 1 In addition, 
since each program copy i- identical to the other, any error will multiply, 
and potential liability burden for developer would be huge. Requiring 
stricter liability would Iherefore impK significantly higher software prices 
without much increase in quality (no new functionality, only less bugs). 

Also open source license disclaim any kind ot warranty for program- 



copyright and paten: i nfringemcnis In the maximum extend permitted by 

Drawing a difference between technical and legal errors is rare in open 
source licenses. As we noted in the previous chapter, Open Software Li- 
cense includes a more specific infringement warranty (indemnification) 
clause that does shift more liability towards original developers. In prac- 
tice, this means that if a subsequent open source developer intends to war- 
rant itself from ll'li risks agains! -lie original developer, an additional in- 
demnification clause need not hi- negotiated. Such a clause is efficient only 
to the extent the original developer has resources to defend the user in 
court. In the event the original developer is unknown or bankrupt, the 
clause has no effect whatsoever. I his leads us lo discuss the third party in- 
surance alternative. 

Additional Insurance. I ndeoendcnt o: the Ikibililv allocation, insurance 
is arguably a desirable alternative from social policy perspective/* 5 Ideally, 
when compensation maximum ha- been agreed on, that can be used fur- 
ther as a liability limitation in license and contractual obligations. If devel- 
opers have the liability, they would carry only the risk of paying deducti- 



" E.s inNimouslv bv Brooks UV75) 
"Shavell 0982). 
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ble in the event oi a proven in lYi ngemenl . Llsci 1 ^ would participate in in- 
surance payments by paying slightly higher prices for their software. 

An extreme option would he .1 i><thl<i- hifsii-anci- si;SiV.'» much like the car 
insurance systems commonly used. 1 low-over, (lint would also imply high 
administrative costs nnd obviously soi'twnre development would have to 
be monitored by further govern urn it rules. Perhaps some development 
methods would be hnoned ,il Ingelher. 386 

Compared to tin' liahilitv limitation clause in a license, insurance surely 
costs more and may not be available to non-commercial community de- 
Pricing such insurances is however problematic in practice. Since e.g. 
patent infringement cases are rare, there is little precedent to efficiently 
price IPR liability insurances. Another problem is that the developers have 
superior information about the ri-ks, which is eostlv to acquire independ- 
ently by the insurers. In such n new- markel, insurance providers also limit 
their responsibility and it may be impossible to get an insurance that 
would rover all (vpes of H'K risks in n!l possible markets, '['his also seems 
!o be r.ise: for example oalent li I i;',n I ion liahilitv insurance bns not been an 
option mainlv because the e.f ^iu!! r.'.'siiTiMres im* bi-en low. There is 

liowe\ er some ei i deuce, tli.it toe supplv woulJ be i ncrensing. 

seek for the next risk management altcruati vc Lnter patents race. 

Strategic Positioning in Patents Race, \lnnv economists have compared 
software patenting to an arm- race where all market participants '.rv lo 
patent as much as thev can. The result lias been an extensive patent thicket, 
whose effects are further amplified bv the scuueniial and cumulative na- 



Betti i l. . id o, i vi son-Jenkins (2001), CJ A Consultants (2003). 
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ture of software development. '"The elTects of patent thicket on innovation 
and licensing are not clear but it has been suggested that they can be in 
facl negative .'™ 

In such an environ men I (he developer has, besides extensive own pat- 
enting, basicallv three option--; { I ) acquire adequate pa toot portfolio by us- 
ing mergers and acquisitions (2.) purchase required amounts of patents 
from competitors, or (3) license I hi' required patents either directly or from 
a patent pool. 1 '" Of course, the developer can also decide to do nothing 
and deal with the situ a I ion imly it it ever emerges. 

These options can feasible for large IT enterprises, which often use either 
of them to capture and protect their position in diltereu: areas ol software 
development. However, the tirst two option-- are tvpically very expensive 
and thus not even in theory available for typical open source developers. 
The last option is more common but not very viable for most of open 
source developers, which rely on GNU CPL as their license of choice. The 
reason is obvious: under GPL the licensee has to get a license for all future 
uses including dcrivatc works. Patent pools do not normally offer that 
kind oi' licensing option, at least hv default. 

But how threatening are patents after all? It has been commonly argued 
that a mere infringement claims do not vet mean that open source could 
:-ol he l i -si-ii _ ;t has bivn rs lima led, I ha I i the United S'ales only I ..T, of all 
patents are ever litigated and as few as 0,1% are litigated until trial. 3 * 2 Fur- 



p-- ifnomnie p: /a:' li'V.'; 1 /^ /'.■;Il'.',';s iwiv iumi /'a a 
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Risk Avoidance. Tin/illy, one may try lo avoid 1 PH risks as much as pos- 
sible. Wilhin [lie dew I op men I process, risk m.ui.iiji'nH'iil policies can be 
improved by usin)> formal written copvrighl nssis\n men Is and prior patent 
searches and ass n ranees from conl ribtil ing developers. To be sure, an 
"avoidance at-all-cost" strategy can't be effective because, as we noted, 
many infringement risk- simple can't be avoided in advance. Also, if open 
source products become si, in da id. as has ahvadv happened in e.g. Internet 
technology, avoidance would be socially inefficient. 

A long-term "cue iron mental" avoidance strategy is to influence the le- 
gal policy to limit the reach of IPRs. Such lobbying is typically done 




benefits (in this case lower IPR-risk) exceed the marginal costs.™There are 
some problems, though. One is tli.it the political system is .sometimes resil- 
ient towards lobbying and it is hard to predict the outcome. Also, in the 
case of IPRs there are typically strong opponents, which may neutralize 
any efforts. 



Summary. Table 10 below summarizes the scope, effectiveness and costs 
of the discussed risk management alternatives. 




Insurants! Market Relative Relative 



Patenting Market High High 

Drfc-KC- r no:; k'a-kel High Realive 

Avoidance Market Low Low 



While a liability disclaimer in license is easy to add, it does not protect 
the developer towards IPR holder. Insurance is relatively more effective 
and can, at least in theory, protect developers against both licensees and 
IPR holders. However, in practice the IPR liability insurance markets are 
not very well formed vet. Patenting is a seen a- a highly effective risk 

Undes and Posner (2003). 
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in image men 1 option though il costs undoubtedly more than any cither al- 
ternative. Also, the real infringement risk of patents can be questioned. Fi- 
nally, the rationality ot avoidance should he judged against the lost bene- 
fits from using [he risky software and lost resources in long-term political 
lobbying. 

6.1.4 Actual Management Practices 



formation wlis collected from public press release-- mid interviews on the 
Internet and patent statistics. As noted, open source developers were di- 
vided into three categories; (Ij large IT enterprises who sell "solutions" 
and largo open source installations, (2) small pioneering open source com- 
panies who typically have an iimova ti ye open source product, and (3) 
community-lead open source projects without a company background. 
Next, we discuss the :i~k management practices of these three different 
types of organizations towards users (costs of accidents) and third parties 
(causes of accidents). Our aim is to preliminary test the feasibility of the 
iheoretical framework. 



prises selling and supporting I Join systems didn't respond immediately. 
Soon, however Hewlett- I'acka ret started a new era by offering a limited 
warranty to its customers in fall 2003.™ Novell and Red Hat followed in 
the beginning of 20U4. " : This way intellectual property warranties become 
a kind ot additional ec-.-t i-j-.-t . /jjy i:n~iih:~-- lor large IT enterprises. 

Admittedly, these warranties are lav troni perfect; l IP indemnifies only 
claims (both copyright and patents) in SCO ease, Novell has limited in- 
demnification to copyright claims, and Ked I kit only promises to change 
infringing components without additional costs to the user. In addition, 
according to a recent survey, most corporate Linux users have not ex- 
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TnWi; T7. Total uumivr ,<f US yali nN ^r-.iiilo.i from !e,-,;f,'j .-In;,' if,:,' 2I)(H. SfJurn-: 

Known open source promoters TBM and HP have clearly llie biggest 
patent portfolios Ihongh mosl of their sol'lware patents are from the late 
1990s. Many early patents cover only hardwire. It is worth noting that 
while the jmlrntii:^ ;;itir;iii i;: £?nw.i ii;;* iaftvti.-ii-ii during I he last few years, 
Apple Computer has heen y.ranled si<; n i fir.n n 1 ly fewer patents now than 
live years ago. It is also interesting lo nolo that Novell has just fewer than 
5110 patents tola! and Red I lat, ivhich should be counted as ,:n open source 
company, was granted its first patent in 2004. Still, these two companies 
feel con ti den I lo of tor M'K insma nces l,n I heir I .inux customers. 

It seems evident [hat y;<:-:ui ia^ .n/,' i ::■:;;::;*;: in !ia- !;;!;;■•;:. For example Mi 
crosoft has announced to applv tor 01 er ?>i HH1 patents, which means multi- 
plying its current patenting activity a few times. 401 It obviously aims to 
reach the level of IBM and HP. 



potential open source cases. For instance, after SCO had sued IBM for 
Linux infringements, IBM filed a cnuntersuit in terms of three patent in- 
fringements."' 0 Also I IT has commilled In open source and has prepared to 
defense itself againsl possible pa I en I offensives' ' liven Microsoft has pub- 
licly said they look only for licensing possibilities, not attacks.* 0 * Second, 



lli-iiii-ulK h.is .m.- .Tla I. 
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some of the companies have started to '(<'" io: is p to lis iii\i:;il\/-fri:c lo the use 
of open source developers. In January 2005, IBM donated 50(1 patents to 
open source developers, then SUK gr.inid 120(1 patents with their Solaris 
announcement, and according lo the latest news Computer Associates is 
considering to follow." 13 

Open Source Companies. 1 nleresl inj'.lv, many open source companies 
offer extensive zviirnuitii-* tor their products. For copyright infringements, 
warranties sound justified, since source code rewriting is common. 4 " 6 Also 
license infringement seems unlikclv since these companies should have 
better knowledge of open source licensing. But for third party patents, in- 
fringement risk is harder to manage. 

According to a recent Ft, romm issioued study, patent infringement in- 
surance has become a vi.ible p.iteut defense option to European small and 
medium size companies. The availability and terms of such insurances 
vary however greatly country by country and in practice they may not 
cover litigation in the United Suites, where the coverage would be most 
relevant. The patent i nfri m'.emrnl insurance market within the United 
States is even less developed." 7 

Red Hat was the first open source company to publicly announce it files 
for defensive patents in 2002. "* One lesson from the patenting arms race is 
that it takes years to build a credible patent portfolio by filing patents. The 
first patent was granted to Red Hat in 2004, four years after its actual filing 
date. Also, using the patents is relatively more costly to small companies 
as they are targets oi patent lawsuits more often than enterprises having 
knge potent portfolios. 11 "' Not su rprisinglv. manv open source companies 
oppose patents strouid\ at the policy level. 410 
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Community Projects. 1 ho best option to community projects seem; to 
be to keep liability disclaimers intact and avoid patented and proprietary 
technology wilh reasonable means. As .1 practical measure, for instance, 
the Linux develop 111 en I process was recently modified lo better document 
the origin of the source code and any subsequent changes to it. The aim is 
to avoid legal uncertainties in advance. Now all Linux developers must 
click through a sialement savin;; thai lo their hesi knowledge the new 
source code is home made, not copied from anvone, and that its distribu- 
tion in Linux is allowed with GNU GPL. 4 " - It is worth noting that this 




Foundation has not made any formal steps to create a "GNU-patent 

Open source community developers also aimpaign t'isiJj/i/ against stricter 
intellectual pmpirtu lc : ;i~laiion. Main- developers have warned that software 
patents and increasing proprietary control lhre.it the functionality of the 
open .source model. - We continue from this in the next section. 

6.1.5 Concluding Remarks 

The use of extensive license disclaimers is si ill the standard among open 
source developers. 1 lowever, we found that both 1 [' enterprises and open 
source companies have started to sell liability warranties to their users. 
The growing warranty business proves that more research on risk man- 
agement would be ■■elevanl to both rlev elopers and business 111 ,111,1 gers. 

The insurance alternative is still in large part an untouched ground. 
Open source companies are onlv slightly but perhaps increasingly inter- 
ested in defensive insurance plan-;. 1 he biggest challenge may however be 
non-commercial communilv projects, which are currently not able to gain 
directly from expensive insurances. 



1 ' k. llv ailili. 
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The defense options lo palenl i nfr in gem en Is should he studied further. 
It is clear that IT enterprises have collected large patent portfolios consist- 
ing of typically thousands of palcnls during lhi> last Ion years. They have 
publicly announced lo use them only defensively towards open source. 
Also open source companies are investigating defensive patenting possi- 
bility. While a mutual deteu-e police seems to be acccotcd bv almost all 
companies, we did not found evidence of concvelc N'K defense alliances in 
open source development. Perhaps paten: pools have been an overlooked 
option. If pools would be constructed taking into board all parties, includ- 

study. For example the so-called intellect u,i I capital management literature 
stresses the role ot patents especially as a source of licensing revenue and 

proper to analyze patents in open source development rather as risks than 
opportunities although we also noted that the costs ol patent risks may not 
be as high as commonly assumed. 

To summarize, in addition to liability allocation inter partes, third party 
insurance, and patenting, the risk management garni' in open source de- 
velopment includes careful risk avoidance and even political influence on 
the development ol in lel.cckaal propo:'\ laws. Like (. a lahresi noted in his 
analysis of accidents, it is plausible to assume that an optimal IPR risk 
management stratey.y for each type of organization is a mix of available al- 
ternatives. 

6.2 Patenting Problem and Possible Policy Solutions 414 
6.2.1 Background 

One could argue that open source forms perhaps the lastesl growing 
and most innovative sector of the software industry today. However, 
many individual software developer-- and small companies have warned 



™ See e.g. Teece (200OI and Glazer (1998). 

1:1 This part ivavirijiiiiiliy pi ihli -h,-,l in V.-|Cn.: V I.V. I..,. 



DEFENSE WITH OPEN SOURCE • 180 



that software patents - origin.) My aimed ,il promoting innovation - threat 
the functionality of the open source model." 11 ' Recent political campaigning 
around the EU's software patent directive proposal has increased fears 
thai distributed open development is pail iailaily vulnerable to patents/™ 
Well-known open source kfeveloper-- including Linus Torvalds have ex- 
pressed critical public opinions on software patents in general and the di- 
rective proposal in particular.' 1. The criliqee has been mainly centered on 
economic arguments; extensive software patents m,n threat software in- 
novation. 116 

Now we review several suggestion- to solve the patenting problem with 
open source development. These include patent pools lor open source de- 
velopers, aligning development more closely with the patenting process, 
solving the problem of trivial patents and introducing new liability excep- 
tions to the patent law. 

We conclude by arguing that in the case patents and open source devel- 
opment have conflicts, the legal system should be improved in the first 
place. It would not be desirable to require open source development as a 
methodology to adopt abstract rules ot law I hat may not be in par with the 
software development reality. Therefore the liability exception policy 
might offer the best outcome for all 

6.2.2 Open Source Licenses and Infringement Risk 

I .el's -tail from looking a I •:r paV-Pug pro hi em irom open - on ice licenc- 
ing perspective. As noted in the previous chapter, many open source li- 
censes including GNU GPL, CPL, LGPL, MPL and Apache have a built-in 



'-' Warnings h.ivr .1 loin; lii-li:rv in .Iivl-Ilmi.t eoiimi i in i:ie-: In- heen .-.l ill p.i ij;ni 
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termination mechanism ili.it does no l allow- tin.' development of software 
that requires any kind of license payments for third party patents. Of 
course, not all open source licenses have such p.ik'nl clauses. For instance 
the popular BSD license locks one. 1 low ev er, as we noted, patent termina- 
tion clauses are becoming more and more common. Whatever one may 
think of the practicality of them, it seems clear that open source develop- 
ment becomes problematic indeed if I hen- are many e\i sting software pal- 

We have aKu noted dial t'ne b : ggest cv.al Iciigo with --oltwarc patents js 

termination clause for instance in GNU GPL. 41 ' In practice, however, an 
open soli ree project laced wit!', a oa-.i-u I in: ringome:-.! ilami from a credible 
corporation may have to terminate just because it would be too costly and 
time-consuming to find out what the real risk is. In addition to developers 
also open source users face the infringement risk. Open source licenses do 
not help since they typical Iv spread I he risk from any intellectual property 
rights infringement to the user. 

So what are the practical options lo read when a patent infringement 
claim arrives? l-hsl. die use of the invention can be slopped. Second, the 
patent can be analyzed and determined whether either a license should be 
negotiated or a new implementation around the patent written. While le- 

sources and some extra molk a I ion might he needed to "invent the wheel" 
again. Licensing has its problems too: the patent license should be practi- 
cally free-of -charge because ot the terms id open source licenses (such as 
GPL clause 7 noted above) and because most individual developers and 
non-commercial project-- couldn't afford any lees in the first place. Now 
how many patent-owners w ould be ready lor that? Finally, it is difficult to 
argue wliv anyone should buv a lieense to an invention, which he cannot 
in many cases even utilise (there is no source code in patents). 



Should notbe too \viii-h7lI ..In. ill i.iIi iiS. 
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6.2.3 Development Process from Patenting Perspective 

From development perspective, open source and free software are am- 
biguous concepts, "["here Lire both commercial and non-commercial open 
source development projects. Some projects are coord inn led by a legal en- 
tity, some by informal groups of developers." 1 "" 

Com in no to open source oic\elupmen! i- the h\i ii'-parencv nod in- 
cremental nainre ot .ill development, ill is means that: 

A'l source code - mcUuiing potential -.i.tlln arc inventions - is 
public and commonti'd from I ho beginning; (here are fpij /JrTjWs «/' 
sivfi'n/ ond neither is patent data searched he fore publishing 

- Development is distributed in a Sense that the number of contribu- 
tors is in principle unlimited and their identity may be anony- 

- Development is fj-riTi-Fiiniiiii meaning that ivpicallv contributions 
only cover a specific part or function of the program. A project 
may be abandoned hy tin- initial developers and later continued 
by others. 

There may be both individuals and organizations participating in the 
developmenl process. '] he hierarchy and orpin i/a I ion of the development 
process may not he visible to outside. A tvpic.il open source project does 
not require high resources to be technically etlicient. Also, a successful 
project may gain high visibility and large user base without significant 

From the short description above, we can find numerous reasons why 

Most important problems have been said to be: 

- Because of open source code paten! i niringeiiients are relatively 
easy to detect and prove 
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event of infringement claims based on trivial patents 

- Especially free software ethics and philosophy are strongly 
against thi' use of patents of anv kind i'-. software development 

- Source publication on the Internet may hi' interpreted lo happen 
in all jurisdictions and hence infi i ns'.i' potential patents anywhere 

- Proprietary software developers may compete against open 
source developers with patent infringement claims; if their pat- 
ents are held valid and open source J e vein purs would require to 
obtain licenses, I hove is no guarantee on the terms of these private 
license agreements between open source development comniu- 
nily and common" i a I software company 

patents. It is not in (he scope of Ihis hook lo study whether the patent sys- 
tem works efficiently with software development in general. It should be 
clear, however, that the potential -ctkirks to open source software devel- 
opment caused by an inefficient and maltu nctiomug oatent system are far 
greafer than thev would be to other areas of innovative activity. 

6.2,4 Policy Debate on Open Source and Patents 

As noted, critical police debate on software patent- has been active for 
vcars. - :l The opponents of software patents mainlv individual open 
source developers, activists with various backgrounds, and small compa- 
nies - have gained high visibilitv with comparable lower resource to pro- 
patenting advocates, the debate is currently most relevant in the IT, 1 
where several consultation and research reports have been published on 
the issue. 4 " Suggested solutions in the recent studies and reports have var- 
ied from: 



'"Sir .-.}!, llikrUi2ili«i:liliii.u.t ill (2001); PbT Consultants (2001); and Hart el al(2000). 
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- Salving the problem of trivial patents (Bakels) 

- Founding a patent pool tor the open source eon 1 in unity (Pbt Con- 
sultants) 

- Adjusting the de\ elopmenl melhorl !o include patentable research 
(Nichols) 

- Special liabililv exceptions to open source developer-, (Hand el aj 

Lei's discuss each of these proposals in turn from open source develop- 
ers' perspeetive. First, solving the problem of trivial paieuls ir.av no: help 
at all. While much of open source code may be classified generic there are 

place. Rather the palenl system may henefil I ho ma rkol ing, financing, liti- 
gation and global business stivitegv of large companies.' 123 

Any suggestions that open source cle\ eloper- should use the patent sys- 
tem have more fundamental problems. First, many open source licenses 
give patents no value: they essentially require all patents relating to open 
source software to be licensed to anyone free of charge. It is practically im- 
po-siKe to change such a we. I !aie principle in all liccu-es whose rationale 
may be strongly ethical. 424 Second, though more theoretically, a large pat- 



Next, while adjusting software develop men I lo Ihe model assumed by 
palenl law may function in large companies if can hardly fi! Ihe informal 
and distributed nature of open source develop men I model. It should be 



l : See Chapter .! jiuK' p. tte~~enand Hunt (2(U!3i .md David et ,il (2<U!:o. 
" J Svealsu Mailman (1999b). 
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also noted thai even large fomp.i iiSoh depend on external help with pat- 
Finally, Blind et al. propose tliat in the future it should be considered 
whether non-com mere in I use of open source soif w .m> should be exempted 
from patent claims - even if it kike- pi, ice within commercial environment. 
This approach has its obvious advantages, first of all, it would be a com- 
monly accepted social policy. Second, .111,1 perhaps more importantly, 
open source development as a methodology would not need to adapt to 
the abstract rules of law, which may be far from tile software development 
reality. Instead, laws would he adapted according to an alternative devel- 
opment method. 

6.2.5 Liability Exceptions for Open Source? 

Let's think in practical term-- tor a moment. I individual developers and 
small companies have good arguments that the open source development 



and growing p.,1 of soflwur, 

.11 participants, big IT enterprise 
„f patent oppon.n.s. Arguing tl„ 



ihe patenl system will work in the future and inert 
software industry is no I an answer to I heir problem. 1 he question is about 
open source development and licensing model, which is in conflict with 
the software development and licensing model a-simiecl by patents. 

What realistic proposals do we ha\ e for those affected by patents? From 
social policy perspective, writing new exceptions in a new law seems like 
the best possible answer. Unfortunately the political debate in the EU has 
been going forward and backwards wit bout clear answer to those worried 
about open source. Currently, the exception approach is at risk.™ 



In ill-:', l-.v in.i|"i:-.;l in 111,- 
' ied mo&t ot the-.,- ch.'.ii^cs 
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Finally, a quick spoon Int ion is in place. VVli.il u on Id happen if the excep- 
tion approach would win in the end? Quito interestingly, Blind et a] go on 
to note that if a liability evceplion lo upon source is sought then also the 
TRH'S agreement would need similar revisions. Here, one may compare 
the position of open source advocates lo those of developing countries, 
lid tli have genera' iir.i.'. k'Ctn.i I pioperlv i-oltu are code and indigenous cul- 
tural knowledge), which mnllinalion.il corpora I ions try to claim as their 
private property. The difference is that open source advocates work 
niai'ilv in the developed world and their relative oooiiouiic and politic,:! 
power may be far greater than those ot the third world developing coun- 
tries. In fact, open source advocates have already become a somewhat se- 
rious player in the fight for the ownership ol the knowledge economy.""' 

6.3 Conclusion: IPR Laws Can Be Tuned 



What could he done heller lo minimize I he social costs of U'K infringe- 
rnent risk for ope:", son ice in I he I u In re.' from a foiiip.iiiv perspective, I he 
insurance option is worth considering. The animal price of the insurance 
reflects the actual price of software patcnls. Also oilier ll'li risk manage- 

ents, optimists such as Jaffe and Lemer argue that the obvious problems 
can be solved by improving paten: t|nahty and decreasing incentives for 
harmful patent suits. One can also take a more skeptical position if one 
aoes not buv the argumen: that the :iateuti::g ~vstem works tor software 
innovations in the first place. A more radical solution would be to alter the 
property rules under patent law. First step would be to include exceptions 
in the coverage of the patent law. 

In the long lerm, one can further argue, the liability :u!cs in intellectual 
property rights legislation could be revised. The mere existence of socially 
undesirable accidents, as we have railed them, is based on the striri liability 
rule for infringements defined in intellectual property laws. One could 
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think of the introduction of n o s» 1 i ; n c l- standard for situations where fhe 
developers can't realistically know whether their software, violates third 
party intellectual properly ru-hls. In lad. such a reform wouldn't be a radi- 
cal department from the current low. for example, during the national 
implementation of l.iufopeon Union Copyright Directive in Finland it was 
stated that anyone who downloads copy righ ted works trom the Internet is 
not liable if he didn't know - hosed on m-gligonce stondord - the material 
is in fringing. 1!B 



'"Sl'l- VU-mor.m.lLim (.I flu- I'oi^l il utbi.n.i I I .nv I , mini ilf.x ol 111,' l ; inm-li lVI i.micni (20(b). 
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7 Offense With Open Source: Case Studies on 
Licensing 

This chapter studies how open source licenses have been used offen- 
sively as a part of market -changing business strategy. first case study is 
about operating system soflware markets and how open source alterna- 
tives have changed die existing market structure during the recent years. 
The second one describe- a specific open source licensing model called 
dual licensing and discusses how several start-up companies have bene- 
fited from using it. 

7.1 Licensing Open Source for Profit 

7.1.1 Product Pricing Possibilities 




ers with open source is usually not feasible taking into account the "no 
rovaltv" requirement of Onen Ho'.i:vc Definition. However, with some 
imagination, at least the following direct pricing options are possible: 



1. First sale. A I i reuse heroines applicable only after a first copy of the 
program is distributed. Thus, it is possible to charge price for the 
first distribution, 'this ptiring model i- applied for example in cus- 
tomized software projects. 

2. Kciiling over ii .ui'l f<w«. Since open source licenses apply only to soft- 
ware distributions and not to sol t ware use per se, any modified open 
source software (hat ran be used over a network ran be kept serrel 
and in-house. This pricing model could be applied to software that 
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can be used over the Internet, such as search engines and online 
marketplaces.™ 

3. Oiin( licensing, hoi" the copyright holder, it is possible to release the 
same software package with diiTerenl license terms. 1 hose users who 
may not want to be bind by an open source license, can then pur- 
chase another ( propricia rvj license. This option is attractive to espe- 
cially embedded software products with commercial applications. 
Adding new proprietary features to an open source base product is 
also close to this pricing model. 

In addition to copyright, direct pricing based on other intellectual prop- 
erty rights may be pos-ible. lioth trademark and patent licensing mav be 
available although it must be kept in mind that at the same time fulfilling 
die rceuirements ot five u>'avi:'.g ,mu distribution -ubstau tiallv limits the 
possibility to effectively use them. In practice, for example trademark may- 
be more valuable as supporting indirect licensing models and preventing 
forking to some extent. 131 

7.1.2 Problem of Development Control 

Specifically, development can't be coordinated with the means of copy- 
right or secret source code. Instead, alternative means to appropriate soft- 
ware innovation come into play. Development control requires strong 
technical project lead with open oppurtunitv for skilled programmers to 
participate. It is akvavs possible for a project to separate into diHerenl 
paths if some developers or users are unhappy ivith e.g. the technical di- 
rection, project management or even licensing issues of a particular pro- 



* 51 Rosen lSo01|. P ™ pli ytry ' 

fork X.crg to take the . I ■ - - ■ - 1 ■ imer lead i. ■ . (2004). 
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In practice, iiiiiny developers consider il eenlral lo the idea of open 
source tliat licenses allow the development of competing products (forks) 
although it is considen'il ,111 ultimate response to ,1 devi'lopment lock-up.™ 
Also for companies ope ratine, in typical open source environments such as 
the Internet infrastructure, 'he avoidance of for kins; mav be crucial for sus- 
tainable business. 



An example is SSH Communications Security Corp, a Finnish 
start-up, which was listed in 2000 at the end of the dot-com boom at 
the Helsinki Stock Exchange with quick growth history. The history 
of SSH goes back to the early 1990s when Tatu Ylonen developed a 

Internet standard. 454 The license terms of the first SSH were essen- 
tially open source stilting: "As far as I ,ira concerned, the code I have 
written for this software can be used freely for any purpose." In 
[995, YKSnen founded a company for the commercialization of SSH 
and changed its license terms to proprietary. I Ic never again released 
a new SSH version under an open source license. 

Later, as the demand for SSH kept on growing, an open source 
fork emerged. While SSH Communication Security Corp did have 
more liberal license terms for non-commercial users (such as univer- 

w an ted to embed SSI I into their projects without any royalty or 
olher inlellecln.il properly concerns. ( )pen liSI .) project located the 
early source codes with the liberal license terms and eventually re- 
leased a fork called OpenSSH in late 1999.* 5 

The project reunite all parts ot SSI I. u hi eh had thud party licens- 
ing issues or potentially violated software patents and cryptographic 



™ The project website informs us that: "OpenSSH is a derivative of the original f ree ssh 1.2.12 
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7.2 Case Study 1: Free Licenses and Operating System Software' 139 

; he I i- sl t ase stut.lv describes the impact of different open source copy- 
right licensing arrangements tti the competition in microcomputer operat- 
ing system markets. We compare the licensing policies of Microsoft Win- 
dows, Apple Os X and GNU / Linux operating systems. We argue that 
open source and free software have been the most important changing fac- 
tors in the microcomputer operating system markets in the recent years: 
they has brought new entrants to relatively closed markets and changed 
the business model of inamibenls. However, there has been no single 
open source strategy but merely all market players have adopted open 
source into I heir platform strategy in tint' form or til her. 

7.2.1 Introduction 

Operating system solh\ are separated as a product from hardware in the 
1970s. First popular interoperable operating systems were Unix systems 
started at AT&T in 1971. However, in the 1970s and 1980s Unix systems 
were not offered for microcomputers, lirst microcomputers in the late 
1970s carried their on n proprietary systems.' 11 " 

In the early 1980s, there were basically two tvpes on operating system 
markets on microcomputers; those controlled by hardware manufacturer 
such as Apple, Commodore and Atari, and new uncontrolled markets 
based on PC hardu are standard. Oucn hardware on PC meant that there 
was in principle no single manufacturer control tin operating system soft- 
ware. Soon, however, de facto operating system standard on PC hardware 
became Microsoft, Ur-t with Micro-oil Disk Operauug Svsiem (MS DOS) 
and later with Microsoft Window's. 

With computing evolving into new directions, Microsoft's operating sys- 
tem monopoly on PC hardware became challenged from time to time with 
the inlroducfion of e.g. graphical user interfaces and networking features. 
But Microsoft resisted. 



1 ' 'I his fj-.' sitnlv i-. ;vt.: mi Y:i 'n-Kik- ai' j Okwfii Ca;:..i 
f.iinpbi-11-Kelly (2003| 
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7.2.2 Market Ove 



The table below illustrates main operating system 
the early 2000s. 



Market share 95-98 % 




Other hardware Ofren 




options available in 




TflWi' 12. .M:Vi(i;i!iJ. l , , .. l . , . l i i iijiff:..'^n fVSN'jij i i >■ i .■ r i( -f .■ r. i ;j fir lire wry .OTfte. 

A few notes of the table are in plan', hirst, market share estimates need 
certain reservations. They are based on desktop use and indicate only op- 
erating system popularity on desktop Lompiitors. They Lire a poor indica- 
tor of the overall operating system market si/.e and value consisting of 
ho',:-, desktops and servers : : 

Second, there is no single source ot revenues. Microsoft can be perhaps 
best described as a traditional software company in the sense their main 
income conies from license sales. Apple, on their part, still builds on the 
hardware controlled operating system model: OS X runs only on Apple 
hardware and in order to run OS X, one needs to first buy an Apple com- 
p liter, finally. ( ,\ t. / 1 .in u\ systems n:v :v pkM.lv no! so'.d separately a I all 
but rather installed as part of larger computer investment. Revenues are 
generated indirectly from e.g. services and support." 1 



*" Raymond (2001). % 
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7.2.3 Study Framework 

In order to understand more prokumdlv the impact of open source and 
free software licensing >m operating svstems to in petition, the licensing 
models of llie ihrcv m.ijor op<-ra( mg svstems were ana Iv/ed in more detail. 
The study was made by first col letting opera ling system market informa- 
tion from trade literature, vendor websites and expert interviews available 
on the Internet. Then, this information was analyzed through relevant 
economic theory. Toe presentation of each operating svstem is divided in 
three parts: historical background, I ice-rising model, and impact on compe- 

The first question is I In- licensing and implied ownership structure of 
the operating system software. Three main options used are proprietary 

lie Source License are more permissive. An overview ol licensing options 
used at the different le\ el ol the system is illustrated in the table 13 below. 
These licensing ootio-.s and their implication- are explained late: in detail 
with each operating system. 

Proprietary Permissive Reciprocal 

Kernel Microsoft Apple Linux 

Usar interface Microsoft, Apple Linux 

Applications All All All 

TitWe ?.l Mini/ //'n a.- ' : , , :*V ■ .:r"i.'.r arJi'it/m^ si/srca. 

Second, we discuss different business model alternatives. Possibilities 
for operating system vendors to benefit from components strategy include 
bundled proprietary software such as user interface, hardware and operat- 
ing system integration. It is also possible to get involved in the complimen- 
tary products and services markets including participation in open source 
communities. We assume business model possibilities depend on e.g. the 
licensing choice and whether Ihe oper.il ine, svslem is compel in;', on desk- 
top or server and enterprise markets. 
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Third, we discus thy com pet i I ivy environment of each operating sys- 
tem. How system vendors have differentiated their product from others? 
What are their rom pel i live ,idv,i:il,i vs' We arc especially interested how 
open source licensing, has affected the rom pelilive environment and has it 
been used as a competitive tool. 

7.2.4 Microsoft Windows 



Historical background. The first version of Microsoft Disk Operating 
System (MS-DOS) was released with IBM PC back in 1981. The first ver- 
sion of Microsoft Windows - a I first basically a graphical user interface ex- 
tension to MS-DOS - was announced in 1983 and published in 1985. From 
the beginning, Microsoft's operating system has been sold as licensed 
software. It has been priced as a consumer product being roughly 5-10% of 



As graphical user interfaces became standardized Microsoft had a MS- 
DOS based edge on PC systems. Its many competitors including IBM's 
OS/2, Digital Research's Graphical Environment Manager (GEM), Ber- 
keley Softworks' GeoWorks (GEOS) disappeared by the 1990s. While the 
competitors were perhaps technological iimre advanced at the time 
compared to Windows they were more or less incompatible with MS-DOS 
programs. IBM's OS/2 offered the toughest competition. It was in the 
beginning supported by Microsoft but it never gained enough popularity 
to attract application developers, which were already developing for the 
growing Windows markets. 

Licensing model and open source. Microsoft's licensing model has de- 
force of mass-market software licensing. The company has lead the intro- 

discrimi nation. Their licenses are lied to e.g. software itself (number of 
copies), user groups (students home users) or hardware (OEM sales). 



JJi See Computer H ope 120031 for Wstorical Windows licensing prices. 
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With the increasing iromiuodili.-alion of soli ware Microsoft has bundled 
other office, Internet and multimedia application to its operating system. 
From economic perspective, Microsoft has been a text-book example of 
how to use network effects id benefit from i ncieasmo returns and create a 
strong vendor lock-in.' 1 ' 1 " No wonder, antitrust officials have followed 
closely on Microsoft's licensing and bundling practices and the company 
has been Ihe target of several unsuccessful suits. 11 ' 

Recently, the company has changed its enterprise licensing model effec- 
tively from non-|XTpetunl licenses to arniu.il renewal fees. This "Microsoft 

In addition, Microsoft has In some decree opened \\"\ ndows source code 
to its customers. Bigger customers and especially governments are hesitant 
to use products, whose source code they cannot inspect for security bugs 
and possible backdoors. Therefore, Microsoft introduced "Shared Source 
Initiative", which opened the Windows source code for inspections under 
strict non-disclosure agreements. Unlike in normal open source, the users 
were not allowed to make any changes to the source code or use it in their 
own products.' 1,1 " 

Microsofl has subsequent ly r.id un llv relaxed Ihe licensing terms of at 
least part of its products. For example, the Shared Source License for Mi- 
crosoft ASP.NET Starter Kit would almost pass the open source definition 
- the users are allowed to create derivate works and distribute them as 
long as they keep Ihe original license agreement intact. A significant re- 
striction, however, is that ihe users are not allowed Ihe mix the source 
code with other code under a reciprocal open source license: 1 ™ 
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"That you are not allowed to combine or d ist ribule (ho Software 
with other software that is licensed under terms that seek to require 
that I he Softw-.ne (or any intelkvlu.il properly in it) be provided in 
source rode form, licensed to olhers to allow the creation or distribu- 
tion of derivative works, or distributed without charge," 

Overall, Microsoft's position on open source has changed considerably. 
Currently the company's position on open source is still somewhat critical 
and dismissive but not toUillv hostile: 451 

"...The main benefit of the OSS model is that it allows any pro- 
grammer to advance the ideas of the original developer, and global 
"communities" of programmers do emerge to contribute to major 
OSS projects. Another obvious benefit i~ thai there is little or no cost 
in obtaining OSS software, although training, service, and support 
costs may be higher over the life of the software. The principal 
drawback of OSS is that no single entitv can he held responsible tor 
individual contributions of a far-flung army of unrelated program- 
mers. There also is the possibility that one version of an OSS pro- 
gram will not work properly, or at all, with other versions. In addi- 
tion, it is not clear thai (he OSS model ran sustain software compa- 
nies over the long term." 

sources to lobby against the use of GXU Cil'L in governments and publicly 
funded research arguing :hat CJI'L threats the "soitware e cosy stem". 4 ,; As 
long as open source supports and complements Microsoft's product busi- 
ness and does not threaten the licensing business of its core intellectual 
property, this seems to be a rational policy in accordance with ei 
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Impart on com pel it ion. Beam so oi ils current dominant market position 
(especially on desktop), if is reasonable to assume that Microsoft can only 
lose market sliare. Thus ils competitive moves on operating system mar- 
kets are more or loss defensive. I ■'or example, I lie adoption of limited 
shared source programs is dearly aimed to undermine the threat pre- 
sented by open source. 

Microsoft has also used oilier strategies. The infamous "Halloween 
document" - a leaked Microsoft's internal memo on open source - draws 
an interesting (though pointed) pit:!: re ol their option-.' 1 " Fir--t. MicrosoH 

ponents. This behay ior is sometimes tailed as "extend and embrace". One 
well-documented example of this strategy is Kerberos-protocol, to which 
Microsoft made subtle changes to prevent Unix-servers to interciperate 
with Windows-clients. 151 Of course, this strategy assumes that Microsoft 
currently controls some essential operating system component that can be 
changed without -o! i I'vmg competitors. 

Second possible strategy is aggressive use of intellectual property rights 
and especially soilwaro patents. However, H is worth noting that compa- 
nies with large patent portfolios including IBM, which has the biggest pat- 
ent portfolio of all, have now major business interest in l.NU /Linux. They 
could and most likely would counter any move from Microsoft against 
CNU/Linux with similar or bigger charge of patent violations. And as 



Microsoft's has also invested in trusted computing. J " trusted comput- 
ing protects files with hardware authentication tin;-- making it in principle 
possible to control what the users install on their systems. As noted earlier 
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in this book, trusted computing is a polenlial threat to open source devel- 
opers although so far none of the alleged risks have realized. ,5t 

In fact, even ihongh Microsoft could Iheorel ieal ly acl against open 
source in many ways, any such move could end up being counter- 
beneficial. The users do not want to lock them selves up to one vendor if 
there is an alternative. As open source product get more support from the 
industry, it is praclirally impossible tor one com nam lo try to block open 
source from the markets. Thus Microsoft has been slowly turning from a 
critical bystander to cautious participant. 45 ' 

7.2.5 Apple OS X 

Historical background. Apple Macintosh had a strong position in mi- 
crocomputer markets in the Ni-iOs. I lowever, in the IWOs company run 
into troubles and much was due to its ancient operating system technol- 
ou,v. After :vv:civi:'.M L:ie possibilities. Apple- acouirou \e\T. a companv 
headed by Apple's co-founder Sieve lobs. A completely new operating 
system called Mac OS X was developed with Jobs' lead in the late 1990s. 1 ' 8 

In short, Apple OS X cm be described as a iurther developed version of 



are open source. BSD ilself has never been thai popular operating system 
but its legacy lives on. In l W3. bSI> was ported to cheap Intel hardware by 
William Jolitz and later three separate projects - FreeBSD, NetBSD and 
OpenBSD - were founded to continue 15SD development. However, Ap- 
ple's Mac OS X is by all accounts (be lies! pop-,rlar USD implementation for 
microcomputers."* 

Licensing model and open source. The user interface and many other 
system tools related to OS X technology are proprietary. Thus, the whole 



S o i o .-. i'-ii::u. P 

Sri- tNv.v.n.l l liil.t.n-.l (20(131- 
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OS X operating system package is licensed much the same way as Micro- 
soft Windows. There are no licensing requirements for applications run- 
ning on Mac OS X. A lr.idilion.il Mac software culture has perhaps favored 
proprietary licensing such as shareware lor hobbyist programs. However, 
OS X has provided access In the system to i - mam GNU / Linux open source 
programmers. 

Because of the BSD license Apple has been able to also re-license every- 
thing in Mac OS X kernel with its own terms. The kernel, called Darwin, 
uses Apple Public Source License, which is accepted a> tree software li- 
cense by the Free Software Foundation. Their approach has been to keep 
the source code of the kernel open and have good contacts with the open 
source community. For example, Apple ha- hived isev developer- mcluci- 
ing Jordan Hubbard, who is one FreeBSD founders and was a long time a 
core member of the develnpmen: group. A: die tnumeni, Apple savs it 
uses FreeBSD as a reference operating system. Apple also makes its modi- 
fications publicly available ior the community even if there is no such li- 
cense requirement. According to Darn in 1 : AQ, ice reason is; : '"' 

"Although the BSD licenses don't require companies to post their 
sources, divergent rode b.ises are very hard lo maintain. We believe 
that the open source model is the most effective form of develop- 
ment for certain types of software, fly pooling our expertise with the 
open source development community, we expect to improve the 

Impact on competition. Theoretically Apple'- approach lakes the best of 
all possible worlds. The open sou reed Darwin and good community rela- 
tions allowed Apple to leverage oil the large community networks around 
di tiered BSD \ aria ids. Good iiiterooerabil it\ with Unix allowed also easy 
porting from rich collections ol server applications. Open source code has 
helped hardware vendors to port their drivers lo Apple. Also, Apple has 
worked in collaboration wile. Microsoft and most of the proprietary Micro 
soft-controlled standards are supported in OS X (file formats, Internet ex- 

™ Apple (2903]. 
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tensions). Finally, and perhaps al-o most imporl anl I v. Apple held control 
over the OS X user interface, which allowed it to differentiate the product 
from the rest of the Unix variants." 1 

Umorlunak'ly, l ho market roalilirs h,n i- someu ha I spoiled Apple's ap- 
proach. Even if Diirwin Ims been ported to fnlel-kised hardware, without 
user interface it is more or less useless. This hits limited the developer base 
to the core Macintosh users, which hnd alre.rdv I ho hnrdware from Apple. 
This most likely also explains why Darwin has not gained similar momen- 
tum as Linux did. It is also important to note that A polo cannot benefit di- 
rectly from the Linux-development because it is not possible to attach 
GI'L'ed software to Darwin. 

7.2.6 GNU .'Linux Distributions 



Historical background. The history of both GNU and Linux are by now 

Linux was the lirsl Unix implementation targeted lor in \i. ruoomputers. In 
1992, Torvalds decided to license Linux under GNU GPL and subse- 
quently all source code written to the Linux kernel by numerous contribu- 
tors was under that license. Most system tools of Linux were taken from 
GNU project and other sources including BSD. Linux itself became the 
kernel of the new operating system. 

Later, Free Software Foundation and Stall man have required the full op- 
erating system based on main components from the GNU project to be 
called GNU/I.inux. While perhaps hvhnioallv applicable, trade press has 
so far neglected Stallman's desire. In this thesis, however, we follow Stall- 
man's recommend iit ion in order (o emphasize difference components of an 
operating system (kernel, user interface, system tools etc.). 
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Licensing model and open source. Most software in GNU/Linux dis- 
tributions are under GNU GPL license. The license states that the software 
mils! he fnv to copy, d is! ribu le ,ind modify. Also, the source cod,' musi In- 
open and available pr.x-liwllv free of charge. II is nol allowed to use the 
GNU GPL copyrighted code in derivative work-- ias defined in law) under 
■.my oilier licence but GNU GPL. The interpret, itiim ol tlie hist mentioned 
term is unfortunately quite open. 

GNU /Linux includes also essential system software licensed with other 
terms. Free Software Foundation has for example used oilier license terms 



tary applications and system tools can be developed, run and even sold 
with proprietary licenses for Linux. However, the rough rule is that it must 
be possible to run any such application separately (using only dynamic 
runtime calls) from oilier prii^ram incl inline, tlie kernel/ 

A major pari ol" GNU/ 1 .inn* is X I I window ins', system based user inter- 
faces. Xll is licensed with liberal BSD-like terms but the most popular 
graphical user interfaces including KDE and Gnome are under GNU GPL 
Major problems in Ibeir development have been usability issues as well as 
the lack of open source GUI code. Developing a major free software oper- 
ate-;.; svsteei component frinii ..cratch has proven to be a time consuming 
project. 

Impact on competition. In a way, GNU/Linux is not a ready-to-run 
product. It is a set oi commodity tools and components that can be used as 
such and tailored for different uses. There are numerous companies dis- 
tributing or otherwise using GNU / Lin lis under di fie rent business models 
such as Red Hat and No\ ell tor desktop- and servers, and Monta Vista for 
embedded -Wcm--. Large -el -.ware lompan:,-- unhiding ll!M, O:\iclc and 
SUN support Linux development and use it to sell their proprietary enter- 



ee Software Puiindati 
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prise application soil war e running on I intix.'"' b'or example, SUN slates 
on their website: 

"Seven Sun OXb products arc available on I iuux Iol1.iv - Applica- 
tion server, Directory -.erver, Web server, Active Server IViges, Stu- 
dio, Grid Lupine and Message Queue - ivitb plans to deliver more in 
the near future," 

In a way, GNU / Linux works as an open network providing opportuni- 
ties to companies that sell related and intcroocrable products or services to 
the network members. Therefore, it is perhaps more appropriate not to 
take the GNU / Linux as a direct competitor to Microsoft Windows or Ap- 
ple Mac OS X. First, GNU/Linux distributions have a minima] market 
share on desktop users, [n addition, Microsoft lias been liesiLant !o support 
Linux and all kinds of interoperability problems with the dominant oper- 
ating system have made consumer markets difficult. Second, on servers a 
large market share is captured bv enterprise application providers, which 
use GNU/Linux as an independenl and cheap plallorm lor their applica- 
tions. These applications can be also run on different operating system's 
including provider's own (e.g. IliM A IX and SUN Solaris). 

7.2.7 Concluding Remarks 

From historical perspective, it seems clear thai open source licensing has 
indeed changed the opera ling system software markets in the recent years. 
The fact is that today the main operating -vstem alternatives are either 
fully or partly open source Uoixes or Microsoft Windows. Ten years ago, 
Microsoft had gained practical monopoly on microcomputer operating 
systems with onk Apple Macintosh hurelv hanging along. As of today, 
both Apple and the new entrant GNU/Linux hold stronger position 
largely thanks to open source development methods and the rapid growth 
of Internet and networked computing. 



illil|V:/,.lH..-i.Ml- ' I 
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However, there seems to be no "one-size-lits-all" open source operating 
system strategy. The open liimniiiiiilv develop men I modi'] guaranteed fast 
growth for GNU/I. inns;. Anyone ran down load, modify, and distribute 
the source code of I ho whole opera I in;- syslem free of charge. To compare, 
Apple's Mac OS X has only an open source kernel with nn in -house de\ el- 
opment model controlled by Apple. Other parts ot the operating system 
including the user interlace are proprietary and (he whole system is li- 
censed for fee. Finally.. Microsoft's replv to open source has been their 
much debated shared source i uitiati ve. Signi Meant institutional users have 

Therefore, it may he difficult (is understand how open source actually 
works as a competitive tool. Much remains tor further study. The little 
data we have presented in this section can he perhaps summarized as fol- 



Open source code and free software have proved to be powerful 
ways to standardize and stabilize new operating -vstem technology 
and compete against established market powers 

On desktop nnivkeK Iheir impacl has been I i in i led mainly because ot 
compatibility ami usability issue- i-liong lock-in li> incumbent oper- 
ating system vendors) 



On server and enterprise applicalion markets, they have had more 
changing impact based on the benefits of standardized independent 




remains large areas in holh desktops (e.g. user interfaci') and servers 
(e.g. enlerprise applications) ivilhoul major open source impacl from 
where proprietary vendors can generate revenue 
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7.3 Case Study 2: Dual Licensing and Embedded Software 464 

We noted in previous chapters lii.it developers sometimes dun] lionise 
their projects because ol license incomp.itibilitv issues. In this section, we 
,111,1 1 v/e in iv.- ill i.i I been si no. cm he used .is ,i business mode!. The e\ olulion 
and functionality of the dual licensing model i.s explained through three 
case studies: Sleepycat Software Inc, TrollTech AS, and MySQL AB. Each 
of these companies is an open source start-up that has been able to build a 
profitable business based on the licensing model. At the end of the section, 
legal requirements, economic i m plie.it ions mid pr.iciicni limitations of dual 
licensing are discussed. 

7.3.1 How Dual Licensing Works? 

Dual licensing mixes open source and proprietory business models. Du- 
ality means thill both the tree sottivare dist ribn lion meclni uisui mid lr<nli- 
tional software product business .ire combined, there is technically only 
one core product but two licenses: one lor tree dislrihu lion and free use 
mid .mother tor other (proprietary! uses. 




core product development is held in one hand, the original developer. The 
ability to license the product with other terms than open source requires 
full ownership uf .d! rights to the product. 

Second, the users of the free license have an option to obtain a proprie- 
tary license. If a software product with reciprocilv objection - as for ex- 
ample term 2b) in the GNU GPL - is embedded to become a part of an- 
other product then the iombi:ied prod tut should he distributed for free. A 




OFFENSE WITH OPEN SOURCE • 207 



third parly product businesses become also pos 
spective, dual licensing can be described as indis 
l : igure 20 describes I he dun I licensing modi'] ir 



e. From the u 
ninating. 



Let s kiok ,il (lit. 1 fisiin. 1 I I mill L h o initio rn op- In I In; Kittum .in; --nit" <i it- 
users divided into two segments, "["lie dual licensed software (core prod- 
uct) is both licensed with ret iprni.it v obligation to first user segment titled 
"open source users" and with a commercial license to another user seg- 
ment titled "customers". The arrow; from open -ource users to customers 
indicates that when the open source users extend the usage of the software 
they tend to reach the limits of free use. For example re ci pro city concerns, 
commercial support, warranty requirement or similar reasons may attract 
them to buy a commercial (proprietary! license. 

Above the core product there are two dec eloper segments. On the left is 
the open source developer community, which may give bug fixes and code 
contributions with copyright kick to the core product developers. On the 
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right are com me a" in I dove I op men I |.>n rbnurs which develop essential com- 
ponents of the core product; they may either transfer or license (perhaps 
more common) I he cnpvrij'.hl of I he component to core developers. 

7.3.2 Sludy Framework 



cessful, well-known and long-term user- hi the dim I licensing model.""" 
The study was made bv col letting in ton tut ion I nun company websites, re- 
ferring to company executive interviews available on the Internet and by 
asking complements rv questions directlv from companv executives. The 
presentation of each company is divided in three parts; historical back- 
ground, licensing model and model effectiveness. 

The first question is how the companies ended up in a dual licensing 



'Am contain ,1 shun;; iveipi i icif \ oh' io.iMmi. ' i Iv. we consider the ef- 
fectiveness of the dual licensing model in each case. 1 low do the compa- 
nies benefit from the free use of their software compared Lo the traditional 
software publishing model? 1 lave the companies detected a piracy prob- 
lem? How do the)- manage die legal rights in Ihe products they own? 
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Customers rho.i5;ir.cs 



Table 14. Souk aHrilwttv ::fil.": si,i.';V,l :.yf>; i(im pioditcts. 
7,3,3 Sleepycat Software Inc. 

Background. Sleepycat Software Inc. develops and markets BerkeleyDB 

Seltzer in 1991. It was released under BSD license as part of BSD Unix dis- 
tribution from Uuiver-itv oi California ,it Berkeley. L1D15 »,is distributed 
freely on [he Internet and even! nn llv mnny open -onree a* well as proprie- 
tary projects started using the product. BSD license terms allowed a wide 
adoption of the product even in commercial projects with no license fees to 
copyright owners. 

As the product gained more commercial interest. Iho programmers de- 
cided to found the ami pony Sleep vent Softivare Inc. as the owner of the 
copyright and develop the product further. 1 he nc\t version added techni- 
cal functionality and was i he refute com men- in llv even more valuable. It 
was released under Sleepycat License in 1997. From then on, BDti has been 
licenced under- ■:. dual liLensing model. 466 

Licensing model. Sleepvc.it'- neb-He - late- on their licensing policy: 1 '" 

"The Sleepvu.it open source license permits vou to use Berkeley 
DB ... at no charge under the co:iJi;ion that if vou use the software 



""Sleepycal (2004). 
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in an application von reel ist ribute. I hi: ami pi 0(0 source code lor your 1 
application must be available and freely redislrihu lahle under rea- 
sonable conditions. If you do not want to release tin' source code for 
v01.11 application, yon may purchase a license from Sleepvcal Soft- 



Sleepycat's CliO Mich.iel (Ikm has described llie u 
tary license in an interview:™ 



tion in binary form, without forcing them to ship source." 

Model effectiveness. The development of BDB is directed within the 
company. All outside contributions <i:c implemented bv company devel- 
opers into the core produol. Obviously, I he dovelopmonl of a complex da- 
tabase engine requires understanding of the functionality of the whole. 
Development of add-on features is difficult. [ herd ore, 11 sit feedback bene- 
fits mainly in identifying hue.s and proposing new lealures. It would be 
possible to change Sleepycat License info GNU GPL but at the moment 

Most of the income of Sleepycat (around 75%) comes from license sales 
and the rest from services. Sleepycat does not promote other than license 
sales on their website, which is their main direct marketing channel. The 
usage under free license is not monitored. If license breaches are found, 
which is nof very common, the users either buy a proprietary license or 
stop using the product. 
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7.3.4 MySQL AB 



Background. The product of MySQL AB is a relational database man- 
agement system. It was first targeted at web server use but is now offered 
also as a general database managemenl system and specifically to users of 
embedded databases. The development started in 1995 by Michael Wide- 
nius and David Axmark and the first major release on the Internet follo- 
wed in 1996. 

From the start, MySQL shipped with its own license terms. (MySQL 
[995! that license allowed limiled five distribution and usage of the prod- 
uct with a strong ivci procMy ohlhy.lion on l.'ni\-haseii systems (including 
Linux). On Windows. Ilie license model was shareware restricting the free 
use and distribution of the product- Their business model was essentially 
dual licensing on Unix-based systems and proprietary on Windows. 

As the Linux-based version became very popular on the Internet, the 
free license was changed in 2iHH! inlo GNU GPL on all platforms. After 
that, their licensing model has been sofelv dual licensing. The license 
change limited the scope of proprietary licensing lor different uses but at 
the same time it attracted even more users for the product. As late as in 
2001, the company MySQL AB was founded to own the copyright to the 
database software with its partners. 4711 

Licensing model. The product's copyright is licensed either by CNU 
CPL or a proprietary license. Products that include the GPLed version 
must be licensed under GPL. MySQL's website slates their licensing policy 



Sof! ware I .ice use as defined by I he tree Soflwaiv foundation or ap- 
proved by OS I, I hen use our Gl'l . licensed version. If you dislribule a 
proprietary application in any way, and von are not licensing and 
distributing vour source code under Cl'L, you need to purchase a 



471 MySQLGOMa). 
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comriiorci.il license of MySQL. If you are unsure, wo recommend 
that you buy our cost effective rammiTdal licenses." 

Model effectiveness. DovHopinriil is directed inside Ihe company. As 
u itli Sleepvcat, I hi. 1 pri.nl net is i erv com p lev and can ha idle be developed 
bv tliini iiurtie--. In 2|lill, , 1 - 1. 1 1 1 n_> :■ companv tried a lock but tailed without 
being able to control the software development' 2 All contributions are 
chocked and row lit ten by eompunv developers thus not diluting the copy- 
right ownership of the product. MvSQL currently includes one major 
component developed ,uid licensed bv a third party. '■ ' The company esti- 
mates that they have fewer problems with free riders than proprietary 
software companies the oiilv ease that has ended up in a court was with 
the fork. 

As of today, MvSQL AB receives more income from proprietary license 
sales than from their other income sources, branding and services. Their 
main income seems to come from embedded commercial users. 471 To con- 
trast, use on web sites the products initial market seems to work after 
the license change to GPL as a markelinp, iool for commercially licensed 
use on embedded products. 

7.3.5 TrollTech AS 

Background. TrollTech AS's main product is called Qt. which consists 
essentially of graphical user interlace programming libraries. Qt can be 
used to develop multi-platform graphical applications. As a result, the de- 
veloped products embedded junctional itv horn Qt libraries. 

Development of Ql -tailed in L.W2 and (lie company was founded in 
1994 by Haavard Nord and Eirik Eng. In 1996 Qt was released under its 
ov. 11 quite restricted open so.;:ce license. '.'. Inch dici not allow Iree distribu- 
tion of modifi cat ions, and hence retained full development control with 
TrollTech. However, duo to available source code Qt was selected to be 



171 Progress Software Corp. v. .VivSvU At! Ulli :■!!). Sw- Mi SQL (2i!l)I) for more information on 
tin- Mj-ml,' -nrn MySQl -Mi's perspective. 

'"'(.■.i,j,-,i.ilkcis (211112). 
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used in KDL, which quickly bof.imo ,1 \-ei y popular free desktop environ- 
ment for Unix and Linux systems. 

As its popularity and importance »ivn' with Kl pressure from the free 
sofhvnrc communik In rillou 1 r.lisl rihu Inhle mi id i boal inn i ii;iv : h. I. In 
1998 the license wjs changed to QI'l., I' roll l ech's own reciprocal license. 
QPL allows distribution ul modi lications as sop.ir.itu patches. In 2000 Qt 
was finally released also under (JKU GI'l. allowing modifications of the 
entire software to be. distributed for free. The GPL rele.ise was also delayed 
by the company founder's initial skepticism towards open source. 4 ' 5 

Licensing model. The licensing model of Qt is essentially the same as 
with the two products de-cribed above. Qt is licensed under GPL, QPL 
and a proprietary license. Products made with the GPLed (or QPLed) ver- 
sion must use the same free license. TrollTech's website states: 4 ' 6 



"Based on the "Quid Pro Quo" principle, if you wish to derive a 
commercial advantage bv not releasing uni: application under an 
open source license, vou must purchase an appropriate number of 
commercial licenses from Trolltech. By purchasing commercial li- 
censes, you are no longer obliged io publish vonr source code." 

Model effectiveness. Development is coordinated within the company. 
Before the introduction of QPL, TrollTech's license terms granted that the 
company had full control of the development. However, now Qt also con- 
tains some code that is not owned by TrollTech AS but is rather licensed 
under a very permissive license from third parties. 1 ' Prom licensing per- 
spective, the introduction of GPL includes the possibility of forks but in 
practice it seemed to result instead in a:', excellent marketing move. 4 ' 8 

TrollTech sales are based on proprietary licenses. Qt is marketed 
through a combination of direct -ales, resellers, and strategic partners. The 
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role of the free version is mainly lo grow the user base and market the 
product on the KDE environment."' 

7.3.6 When Does Dual Licensing Make Sense? 



the source code is initially distributed free of charge then no one can 
charge for the source code later in any adaptation. GNU GPL and Sleepy- 
cat Licenses are both accepted as copvleit In- tire Free Software Founda- 
tion/""' While QPL doe- not fill tire strict community definition of copyleft, 
it also essentially functions in the same way. 

Lerner and Tirole Iraye argued tli.it open source products targeted at 
developers tend to have permissive licenses. 1 '' The mode! presented in tin- 
case study contradicts their finding: in .1 druil licensing model, the software 
company uses a highly restrictive reciprocal license in a product specifi- 
cally geared towards developers for embedded use. A possible explana- 




soflware company has iijnf.'V/j^.'i'f?' re;, 1 ;/.; lo the software product it wishes 
to dual license. Ownership of rights is central because it allows company 
to price its software, change its licensing policy and distribute software 
with different licenses. A major legal risk in using open source licenses is 
that the license may dilute the ownership and even eliminate the possibil- 
ity to dual license. T herefore, rights owoership m\i~t. be managed carefully. 
The one who has written new or rewritten old software is granted exclu- 
sively copyright to the work. However, with multiple authors the copy- 
right ownership may also become distributed. Under a strong reciprocity 
obligation, a fully open and d i -lribu led development process without suf- 
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firient rights clearing is nol suitable lor .my company that wishes to make 
any direct license sales with dual licensing. No hidden liabilities in code 
contributions from unknown third parties should remain. 

Economic issues. Dual liceosing also depends on several distinctive 
economic implications that must be at hand. First, there must be suffi- 
ciently large user h.ifc for tin 1 product. Here, Ihe reciprocal license enables 
strong network effects tvpicul to information products; the value of the 
product to single u-cr depends on the number Lit user it has. With the free 

directly has strong network effect. Shy and Thisse have demonstrated that 
when network effects are strong, unrestricted copviug and distribution of 
the software product results in an equilibrium in a simplified setting 
within non-cooperative competitors. 182 

Second, the effectiveness of dual licensing depends on price discrimina- 
tion. A software company lhal manages .all rights to the product may li- 
cense it according to market demand." 13 For example, our case study have 
shown that if there is demand for both sl,ind-.i lone ,md embedded prod- 
ucts, then dual licensing m,u be an econom ira ky viable model. Also worth 
noting is that in dual licensing the licensing policy - not the product fea- 
tures - are tailored. Onlv those user- '.hat have direct benefit from the use 
of the software arc required to pay a license lee and lor other users pay- 
ment is more or less optional. 

Third, there seems to he no innior reqnircincni-- for tin: enforcement of copy- 
right. The little data we have indicate- thai high-end corporate users re- 
quired to purchase proprietary license also do so. Also empirical evi- 
dence shows that illegal copying ol software in general has decreased dur- 
ing 1995-2000 relative to the software market.' 1 "" Open source license op- 
tion may strengthen this trend. While traditional copyright licensing 
model is still plagued bv a vast tuimbc- of unauthorized users, the free li- 



"'Shv and Thisse (1999). 
' sli.i pi -. , j ml V'jnan 
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cense conversely supports free usage hv the majority of users who would 
not pay the license fee anyway. Worth to note is also thai for someone who 
embeds a free product inlo a commercial one, the license purchase does 
not lead io the ethical and philosophical issues one may have with tradi- 
tional copyright enforcement and zero tolerance. Instead, dual licensing is 
one answer to the economic question ol how flic eop\ right owner should 
protect his work. 

Finally, the case studies have shown that the company as an organiza- 
tion needs to beliciv in the reciprocal licensing model. At first, it may sound 

GNU GPL license seems to be a viable marketing tool in dual licensing. 
TrollTech was not convinced that GNU GPL license would allow them to 
continue the sales of proprietary licenses until tliev tried. In side, they re- 
ceived increasing media attention and political acceptance. MySQL had 
almost similar experience. 

7.4 Concluding Remarks 

This chapter has used the developed economic and legal frameworks to 

the second part we discussed dual licensing as a now business strategy. 

The impact of open source licensing has been particularly clear and 
thorough in the markets for operating svstem-. (.'pen source has forced in- 
cumbents to change their licensing strategies as the example of Linux has 
forced them to battle fur developers and answer to increasing customer 
concerns and needs. Today, all major operating system software develop- 
ers use open source licensing models at least in some part of their prod- 
Dual licensing - licensing technically identical product with both pro- 
prieiary and open source licenses - seems to be a viable model for specific 
types of new soil wan' companies. I Inwever, dual licensing is no silver bul- 
let. We have identified several organizational, legal and economic limita- 
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Hons and requirements, which mav in practice limit the usability of the 
model. 

The general limitations of the case studies deserve also attention. Our 
case examples were few in number and discussed qualitatively mainly 
successful companies. \ : or example, duiin.e the cumpanv selection process 
no particularly successful stand-alone end-user applications were encoun- 
tered. Open source licensing slrn legies seem to work, best for technical 
products that arc aimed rather at developers than end-users. Operating 
systems and database-- are exactly such products. 
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8 Conclusions 



8.1 The Rise of Open Source 



id« 



ndustry from the start. The 



id early 



and closed develop mm I .ind proprietary licensing. In [he 1990s, ihe envi- 
ronment then eventually changed. 

We identified a number of explanations to open source's rise into the 
mainstream of the sottn .[[■■_■ industry, From tcciini: perspective, the rapid 
growth of the In feme I, the I rend icuv.irit cheap I'C romp liters and a need 
for more flexible do elopmenl methods hove supported open source. 
From buiiucff pcrsoecti vc, open source ha- ottered pos-ibil i ties ii>r new 
companies to chiiuge the existing market structure and rules of the game. 
Open source has also altered '.he lu.irket strategies of incumbents. From so- 
cial policy perspective, open source has been claimed to be a tool for more 
democracy, access to mforniiitiou and social cqu.ihtv as the role of soft- 
ware in the societv continues to increase. 

no singular opi'n source com ir.u nM c hill Miller multiple individual voices 
stemming from the hacker culture, whose leftist and liberal ideals origi- 
nate from the 1970s. Arming software developers, Free Software Founda- 
tion and its supporters want software to be free from corporate control, 
while Open Source Ini I in live and oilier pragma I irs only feel open source is 
the most effective way lo innovale. 

Also the software industry has debated about Ihe benefits and draw- 
backs of open source lor years now. Some com panics, notably Microsoft, 
have openly criticized the principles of open source as anti intellectual 
properly. Others openly support open source development - where it only 
benefits their strategy. After ihe founding ol Open Source Initiative in 
1998, open source sottu are, development and licensing have arguably be- 
come more tor/WrfV-; Wc ',■,(,' Ideological opinion leaders such as Richard 
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Siallman have somewhat marginalised and moved their attention from 
software development to more general social policy issues. 

8.2 Impact on Licensing Practices 

Journalist Robin "Roblimo" Miller describes the- stete of licensing dis- 
cussion in early 2005 as follows: 485 

"A NewsForge article about software licensing or software patents 
two years ago would draw 20,000 - 40,000 readers and might lead to 
a Slaslidot discussion with 500 comments, of which 150 were sub- 
stantive. Now, although |ope". source software] is more widely used, 
the readership of licensing- related articles is typically less than 5000 
(with rare exceptions), and Slaslidot discussions on the topic are both 
smaller and less substantive. 

I can't give you figures for other tech news sites, but I can tell you 
that, from what I read on IT journalism email lists, reportorial inter- 
est in software licensing issues is dropping steadily." 

in general - suggrsls lhat I he -.oil v. an- inuuskA has already learned whal 
open source licensing is about. After all, the increasing use of open source 
hasn't changed licensing practice- in the entire industry overnight. When 
open source licencing lias indeed changed licensing practices, it has hap- 
pened over a long period of time and in specific markets such as Internet 
infrastructure and operating systems. 

From legal perspective, the use of standardized and relatively simple li- 
cense templates could in principle mean less legal fuss. For instance, in 
joint software development projects the use of "neutral" open source li- 
censes may provide a fair balance to the interests of all participants and 
save both time and money. 
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However, Llie devil is in the details. Al a closer look, open source li- 
censes are not free from legal risks, ambiguous language and uncertain 
economic im plica I ions. The central question of reciprocity obligation - 
copyleft - is nol sell led, and the q lies I ion even seems to be license-specific. 
The licenses have different approaches to software patents - for example, 
many licenses don't accept auv patent royalties. Moreover, many open 
source licenses don'l even accept the co-exist once of other open source li- 
censes being incompatible u ith each other. 

Though the number ol different open entree licenses is already over 

cally carries its own, unique license ■.villi unique problems, and unique 
risks. Arguably the licensing issues of 1000 open source products are thus 
cheaper and more straightforward to manage than the licensing issues of 
1000 proprietary products. 

from ecu i id ink / vrs/iiviiir. I he licenses seem to carry indeed fundamental 
implications. If direct license royalties - either based on copyright or pat- 
ents - are not possible, how can a software companv generate increasing 
returns? Do open source licenses "can nih.il i/e" markets for proprietary li- 

I'erhaps they do in principle, but in practice market forces are already 

ware. As noted already in the first chapter, software is increasingly sold as 
services under long-term subscription agreements. Granted, also subscrip- 
tions may be based on copvright and patent laws. However, if they also 
bundle maintenance, support and other "services", intellectual property 
royalties and software licenses are no longer that crucial. Moreover, we 
have witnessed open source start-ups that essentially use open source li- 
censes as marketing tools for their proprietary offerings. To conclude, 
open source licensing should not be seen as an "either-or" dilemma but as 
an adaptive complement to the existing proprietary licensing practices in 
the software industry. 
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8.3 Impact on Intellectual Property Management 

When intellect Li.il property protection was initi.illv gianted for software 
product-- i'- the eanv I L JSi Is lln.' aim v., is to prevent tree riding and loster 
the new software mass markets. The software copyright system soon bal- 
anced itself. Extreme proposals for copy protection systems didn't get 
through market forces and the copyrightability of interfaces was turned 
down by the courts and lawmakers. At the same lime, however, the intel- 
lectual properly system ooniinued its expansion elsewhere: software pat- 
enting grew rapidly during the 1990s. 

legal scholars have conl iiuied to debate whether and to what extent 
copyright, patents or some other legal piolerlion regime should be applied 
to computer programs. One of the main theoretical argu men Is for the pro- 
complete and thus insufficient. The argument goes that copyright does not 
cover what is really va I tin hie in so ft w .ire. I ■or example Samuelson et al ex- 
plained in 1994 nfter interlace trials that software copyright has met its 
limits and software needs ~ni gcucri~ protection - something like VVTPO 
proposed already in the talc lv'7l!s adopl iny, mure clem en Is from the patent 
system to copyright. 1 " 1 Essentially similar arguments have been repeated 
recently by e.g. Lessig. 187 

The main weakness common to all ol these arguments is their abstract- 
ness. It is difficult to give practical evidence that software markets based 
on copyright do not function or that the markets would function essen- 
tially better with additional intellectual properly protection. Open source 
licensing is based essentially on copyright and supposing contract law 

Thus, it can be argued llial open source highlights Ihc negative effects 
from Ihe i-oiiiinnous expansion of hoi', inlcl led i in: propel liy.hl li-yjsla- 
tion and the actual use of (hose i ighls. I -.pecia-K increasing patenting has 
increased infringements risks in software development. Thus, intellectual 



,s> Samuelson et al (1994). 
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properly infringe mon I risks must be taken moro seriously at boih com- 
pany and community level. Tlie fact is that no open source business model 
lias so far benefited anything from patents and the expansion of intellec- 
tual property. 

Licenses themselves are merely legal technique. However, they have 
changed thinking on lion' to rise cajit/r, jikI other intellectual property 
rights in practice. They have bioughl "Internet-businesses" into main- 
stream software markets. Tbev have shown that it makes surprisingly of- 
ten sense to give most cxclusiy e rights to Ihe gen era I public for free. Obvi- 

how- to navigate through open sourer licensing without losing business 
proposition. 

8.4 Impact on Commercial Regulation and Legal Study 

This book has showed how the software industry has started to adopt 
open source licensing models rmd changed their business propositions ac- 
cordingly. New start-ups have challenged incumbents in such areas of 

numerous other copyrighted works and patented inventions. There is 
vivid discussion and initiatives ranging from a; 1 !'.'.' content for music and 
movies to open rttvess for science aird educational material. "Open what- 
ever" seems to be a kind of counter force in tire evolution towards extensive 
commercial regulation of the tocielu at large. 48 " 

Thus, openness bahinee* commercial regulation. When there was no ex- 
tensive regulation of private entitlements to every imaginable object of the 
society, there simple ivas no need to balance tin- public interest b\ explicit 
an ti -licensing. But today practically every little piece of software, musical 
compositions, moving pictures, scientific findings and educational litera- 
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lure is under more or less restrictive exclusive rights. I 'or various eco- 
nomic, moral and social policy reasons explained in this study, there 
seems lo be need for explicit licensing systems lh.il realize I he original bal- 
ance of interests behind the exclusive righls of copyrights and patents, 
may it happen in the shadow of the law.""" hi short, open licensing systems 
have proved how ii.:i:ne;;i:i.:itio'i 1;::: i'v fj.vni ii'itiion: sd'.':' intervention. 

In I his way. open si mm- emphasizes ,1 more inr'lrii.il stuck of inlellecln.il 
property right-,. For <urc. legal polxv debate wi'.:i substantial input Iron'. 
ecunoaii--ts philosopher- etc. on the merits and drawbacks of new intel- 

ing issues takes the focus from these borderline cases right back to the 
tre. When a subst.inti.il number of right holders in a given industry decide 
not to enforce their tore intellectual property rights - relying on economic- 
rational arguments - the premises of [he policy discussion can be seen in a 
new light. Why and how do companies do that' What does it mean to the 
intellectual properly system as a whole'' Whether one should hold lo the 
government granted intellectual property rights to the fullest is again a 
relevant question for any soflvvare developer and lawmaker alike. 

Can open source licensing research have any impact on future 
(deregulation! This book has for example proposed reforms to intellectual 
property liability rules based on the needs and central role of open source 

open source and inMleclual p rope it v discussion is inherently global as the 
intellectual properly policy is one ot main issue- at world trade negotia- 
tions. In the end these policies are human made. A promising note is that 
the number of discuss i:;g parties involved has increased in the relevant fo- 
rums. For example ditlci-eiil nuii-goveromciita I interest groups have an in- 
creasing influence at the negotiations ol WTO and Wll'O.""" And especially 



,%a ink-- Mrrfis Ui O'- 
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non-governmenlnl orpini/ation^ ivpreM/nl i in; the inlorcsls of open source 
software developers have proposed thai academic researcher should be 
taken more seriously into accoiml when new policies are set and old ones 
revised. 
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